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AUTHORS'  PREFACE. 


GENERAL  PREFACE. 

The  subject  of  Surgery  has  now  become  so  extensive  that  any  work 
attempting  to  deal  with  it  in  an  exhaustive  manner  must  necessarily  be 
so  large  and  unwieldy  as  to  be  suitable  only  for  purposes  of  reference, 
or  for  the  use  of  those  who  devote  themselves  exclusively  to  its  practice. 
In  any  text-book  of  convenient  size  the  information  given  in  certain 
branches  of  the  subject  must  therefore  be  considerably  condensed,  and, 
as  the  first  essential  for  the  beginner  is  to  have  the  fullest  knowledge  of 
the  nature  and  characters  of  the  diseases  that  he  has  to  study,  special 
stress  is  usually  laid  upon  pathology,  symptomatology,  and  diagnosis.  For 
the  practitioner,  on  the  other  hand,  who  is  already  acquainted  with  these 
points,  the  great  essential  is  full  and  detailed  information  as  to  the  best 
methods  of  treatment. 

We  have  ourselves  frequently  experienced  the  want  of  detailed  informa- 
tion, especially  as  regards  the  after-treatment  of  our  cases,  and  have  had 
to  learn  the  best  methods  of  procedure  from  experience.  Nothing  can 
of  course  replace  experience,  but  it  is  often  of  the  greatest  advantage  to 
have  a  detailed  record  of  that  of  others  upon  which  to  base  one's  work. 
It  is  this  want  that  the  present  work  is  intended  to  supply.  We  have 
tried  to  put  ourselves  in  the  place  of  those  who  have  to  treat  a  given 
case  for  the  first  time,  and  we  have  endeavoured  to  supply  them  with 
details  as  to  treatment  from  the  commencement  to  the  termination  of  the 
illness.  We  have  assumed  that  the  reader  is  familiar  with  the  nature  and 
diagnosis  of  the  disease,  and  we  only  refer  to  the  pathology  and  symptoms 
in  so  far  as  it  is  necessary  to  render  intelligible  the  principles  on  which 
the  treatment  is  based,  and  the  various  stages  of  the  disease  to  which 
each  particular  method  is  applicable. 

We  have  purposely  avoided  attempting  to  give  anything  like  a  complete 
summary  of  the  various  methods  of  treatment  that  have  from  time  to 
time  been  proposed :  to  do  so  would  merely  confuse  the  reader. 
Only  those  plans  are  described  which  our  experience  has  led  us  to  believe 
are  the  best,  hut  with  regard  to  these  we  have  endeavoured  to  state 
exactly  and  in  detail  what  we  ourselves  should  do  under  given  circumstances. 
In  some  cases  no  doubt  several  methods  of  treatment  are  of  equal  value, 
and  while  we  have  only  discussed  at  length  that  which  we  have,  ourselves 
been  led  to  adopt,  we  have  referred  shortly  to  the  others. 


viii 


PREFACE. 


We  have  not  mentioned  all  the  exceptional  conditions  that  may  be 
met  with,  but  we  have  endeavoured  to  include  all  the  circumstances  with 
which  the  surgeon  is  most  commonly  called  upon  to  deal.  The  task  has 
been  one  of  some  difficulty,  the  more  so  as  we  have  had,  to  a  certain 
extent,  to  break  new  ground.  This  must  serve  as  our  excuse  for  the  many 
shortcomings  in  the  work. 

PREFACE  TO  PART  II. 

In  the  reviews  of  the  volume  that  has  already  appeared,  some  exception 
has  been  taken  to  what  has  been  erroneously  regarded  as  an  attempt  to 
deal  with  the  subject  of  treatment  independently  of  those  of  symptoms 
and  pathology.  We  desire  to  take  this  opportunity  of  refuting  this  mistake ; 
treatment,  to  be  sound  and  scientific,  must  obviously  be  based  upon 
pathology,  and,  to  be  intelligible,  the  pathological  points  on  which  it  is 
based  must  be  stated.  We  have  attempted  to  give  all  the  symptoms  of 
each  particular  affection  that  seem  needful  to  render  the  character  and 
course  of  the  disease  intelligible,  and  we  have  introduced  all  the  points 
in  pathology  which  bear  directly  upon  the  treatment  we  recommend.  In 
the  ordinary  text-books  for  students,  symptoms  and  pathology  are  gone 
into  most  fully,  and  only  the  most  salient  points  in  the  treatment  are 
indicated ;  we,  on  the  other  hand,  have  endeavoured  to  give  only  the 
salient  points  in  the  symptoms  and  pathology,  and  have  gone  fully  into 
the  question  of  treatment.  We  venture  to  think  that  this  is  what  the 
man  in  actual  practice  wants. 

It  will  be  noticed  that  no  mention  is  made  of  Scoliosis  in  the  section 
dealing  with  Deformities.  We  are  of  opinion  that  it  will  be  better  discussed 
in  all  its  bearings  in  connection  with  the  other  affections  of  the  Spine, 
and  it  will  therefore  appear  in  Part  V. 

Our  best  thanks  are  again  due  to  Dr.  J.  Fredk.  Silk  for  much  help  in 
seeing  this  volume  through  the  press.  For  the  majority  of  the  illustrations 
of  surgical  instruments  we  are  again  indebted  to  Messrs.  Down  Brothers ; 
for  Fig.  15  we  are  indebted  to  Messrs.  Krohne  &  Sesemann.  Figs.  98 
and  99  we  owe  to  the  kindness  of  Mr.  C.  A.  Ballance,  while  to  Messrs. 
Ferd.  Enke  &  Co.,  of  Stuttgart,  are  due  our  thanks  for  leave  to  copy  or 
modify  various  illustrations  (acknowledged  in  the  text)  from  Prof.  Hoffa's 
well-known  Lehrbuch  der  Orthopadischen  Chirurgie.  Mr.  Robert  Jones  has 
kindly  given  us  permission  to  use  Fig.  40,  while  Figs.  39  and  53  are, 
with  the  permission  of  Messrs.  Longmans,  taken  from  Erichsen's  Surgery. 
With  the  above  exceptions,  the  whole  of  the  drawings  in  this  volume 
have  been  made  by  Mr.  T.  P.  Collings,  from  original  sketches  or  actual 
preparations ;  to  him  our  thanks  are  due  for  the  care  he  has  bestowed 
upon  the  work  and  the  skill  with  which  he  has  interpreted  our  ideas. 

London,  1S99. 
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CHAPTER  I. 

DEFORMITIES  AFFECTING  THE  FINGERS  AND  TOES. 

Various  deformities  are  met  with  in  the  fingers  and  toes,  some  of  which 
are  congenital  and  some  acquired.  Some  are  remediable  by  surgical 
treatment,  others  are  not ;  we  shall,  of  course,  only  consider  those  for 
which  something  can  be  done.  Among  the  congenital  deformities  of 
the  fingers  and  toes  may  be  mentioned  superfluous  digits,  and  webbing 
or  fusion  of  them.  Another  that  is  sometimes  congenital  and  hereditary, 
but  which  is  still  oftener  acquired,  is  hammer  toe  and  the  analogous 
condition  in  the  little  finger.  Among  the  acquired  deformities  requiring 
mention  are  the  various  displacements  of  the  great  toe,  such  as  hallux 
flexus,  and  more  especially  hallux  valgus,  bunion,  Morton's  disease  or 
metatarsalgia,  contraction  of  the  fascia,  especially  of  the  palmar  fascia 
(known  as  Dupuytren's  contraction),  and  the  deformities  from  cicatricial 
contractions  after  injuries,  burns,  etc. 


SUPERFLUOUS  DIGITS. 

This  is  a  congenital  deformity  which  is  not  at  all  uncommon.  The  super- 
numerary digits  may  vary  considerably  in  number ;  in  some  cases  ten  in  all 
have  been  met  with.  The  condition  is  usually  more  or  less  symmetrical  and 
very  frequently  also  it  affects  both  hands  and  feet.  In  the  foot  it  is 
commonest  to  find  a  supernumerary  toe  on  the  outer  side,  forming  an 
accessory  little  toe.  In  the  hand  the  most  usual  deformity  is  an  accessory 
little  finger,  but  the  presence  of  an  additional  thumb  is  not  at  all  infrequent. 
The  degree  of  development  of  the  supernumerary  member  varies  very 
much ;  sometimes  a  complete  digit  is  met  with,  that  is  to  say,  there  are 
three  distinct  phalanges  (or,  in  the  case  of  the  thumb,  two)  perfectly 
developed.  It  is  very  rarely  that  reduplication  of  a  metacarpal  bone  also 
occurs,  but  if  it  does,  the  additional  digit  then  articulates  with  the  carpus 
or  tarsus  as  the  case  may  be.  Generally  the  first  phalanx  of  the  super- 
numerary digit  is  attached  to  the  side  of  the  metacarpal  bone,  either  with 
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or  without  a  proper  articulation.  In  some  cases  there  is  no  trace  of  a 
joint  at  all,  the  union  between  the  surplus  digit  and  the  metacarpal  bone 
being  simply  by  means  of  fibrous  tissue;  in  others  there  is  a  distinct 
well-formed  joint  on  the  lateral  surface  of  the  metacarpal  bone,  furnished 
with  articular  cartilage,  ligaments,  etc.  In  other  cases  again  the  condition 
is  apparently  that  of  bifid  finger,  and  this  is  more  especially  the  case  in 
the  thumb;  the  terminal  phalanx  may  then  be  split  and  two  phalanges 
may  be  present,  each  possessing  a  separate  nail  (see  Fig.  i).  Frequently, 
however,  the  division  in  the  terminal  phalanx  does  not  extend  completely 
through  its  whole  length,  but  only  affects  the  tip ;  the  base  of  the  phalanx 
is  then  single  and  undivided. 


Fig.  i. — Diagrams  to  illustrate  the  different  Forms  of  Superfluous 
Digits.  A,  The  simplest  form,  in  which  the  connection  between  the  digit  and  the  rest 
of  the  hand  is  of  skin  and  fibrous  tissue  only.  B,  The  form  in  which  there  is  a  distinct 
articular  surface  on  the  lateral  aspect  of  the  metacarpal  bone.  C,  The  one  in  which 
there  is  a  supernumerary  metacarpal  bone  as  well  as  the  phalanges.  D,  One  form  of 
bifid  terminal  phalanx.  Here  the  bone  is  only  partially  cleft,  and  it  will  be  noticed  that 
neither  of  its  component  parts  is  in  a  straight  line  with  the  first  phalanx. 

TREATMENT.— The  removal  of  the  surplus  digit  is  of  course  the 
only  remedy  for  this  condition.  In  the  case  of  the  toes  it  is  not  usually  a 
matter  of  any  great  consequence  if  the  offending  member  be  retained,  but 
in  the  hand  the  additional  finger  is  very  unsightly  and  ought,  if  possible, 
to  be  taken  away.  The  operation  should  be  carried  out  in  early  life,  as 
otherwise  the  ultimate  result  will  not  be  nearly  so  satisfactory. 

(a)  When  the  digit  is  quite  separate  from  its  neighbour  and  is  only 
connected  with  the  side  of  the  metacarpal  bone  by  fibrous  tissue  (see 
Fig.  i,  A)  the  result  of  amputation  is  quite  perfect ;  it  is  only  necessary 
to  make  an  elliptical  incision  around  the  digit  where  it  springs  from  the 
metacarpal  bone,  and  then  to  remove  it  and  the  fibrous  band  connecting 
it  with  the  bone.  With  a  nicely  planned  incision  and  primary  union,  a 
perfectly  level  surface  will  be  left,  showing  no  trace  of  the  additional  finger. 
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(b)  When  there  is  an  actual  articulation  between  the  digit  and  the 
metacarpal  bone  (see  Fig.  i,  B)  it  is  not  sufficient  merely  to  remove  the 
finger.  If  the  articular  surface  be  allowed  to  remain,  a  very  marked  swelling 
is  left  upon  the  side  of  the  metacarpal  bone,  and  the  deformity  tends  to 
increase  as  time  goes  on  from  growth  taking  place  beneath  the  articular 
surface  ;  so  that,  by  the  time  adult  age  is  reached,  a  very  unsightly  pro- 
jection is  to  be  seen.  Hence  it  is  necessary  to  remove  both  the  superfluous 
digit  and  the  articular  surface  upon  the  metacarpal  bone  to  which  it  is 
attached.  Formerly,  an  operation  of  this  kind  was  considered  dangerous 
because  of  the  risk  of  suppuration  and  osteomyelitis ;  nowadays,  of  course, 
this  point  need  not  be  considered.  The  procedure  to  be  adopted  is  quite 
simple.  The  flaps  are  so  planned  that  there  shall  be  no  excess  of  tissue 
left  when  they  are  brought  together ;  after  the  finger  has  been  disarticulated 
and  removed,  the  articular  surface  on  the  metacarpal  is  exposed,  and 
enough  bone  is  chiselled  away  to  render  the  shaft  of  the  bone  uniform  in 
thickness  throughout. 

(c)  When  there  is  a  supernumerary  metacarpal  bone  articulating  with  the 
carpus  (see  Fig.  i,  C),  the  amputation  must  remove  it  as  well  as  the 
finger ;  when  that  has  been  done,  enough  bone  must  be  chipped  off  the 
side  of  the  carpus  by  a  chisel  to  make  the  outline  of  the  hand  resemble 
that  of  the  opposite  side.  This,  of  course,  involves  opening  the  wrist 
joint,  and  therefore  the  most  minute  attention  must  be  given  to  the 
antiseptic  precautions;  in  fact,  the  operation  is  not  one  that  ought  to  be 
undertaken  unless  the  surgeon  be  quite  certain  of  his  ability  to  keep  the 
wound  aseptic.  The  results,  however,  from  the  point  of  view  of  the 
symmetry  of  the  hand  are  very  satisfactory,  as,  with  a  little  care,  it  is  easy 
to  obliterate  the  unsightly  projection  at  the  side  of  the  wrist  and  so  to 
leave  little  or  no  trace  of  the  deformity. 

(d)  In  the  case  of  a  bifid  finger,  especially  a  bifid  terminal  phalanx  of 
the  thumb  (see  Fig.  i,  D),  the  result  of  treatment  is  not  nearly  so  satis- 
factory. Usually  the  two  portions  of  the  phalanx  diverge  from  each  other 
so  that  whichever  be  removed,  the  one  remaining  is  out  of  line  with  the 
rest  of  the  limb,  and  it  is  very  difficult  to  bring  it  properly  straight ;  that, 
however,  must  be  the  aim  of  the  operation.  In  the  first  place,  the  phalanx 
which  deviates  most  from  the  axis  of  the  finger  (usually  the  smaller  of  the 
two)  should  be  amputated  by  an  elliptical  incision  over  the  corresponding 
side  of  the  digit.  When  the  phalanx  is  not  completely  bifid  it  should  be 
split  down  to  its  base  with  bone  forceps  and  the  desired  half  removed. 
After  this  has  been  done,  the  lateral  ligaments  on  the  opposite  side  of  the 
joint  will  usually  require  division,  so  that  the  part  of  the  phalanx  left 
may  be  brought  into  line  with  the  rest  of  the  finger ;  any  other  structures 
that  are  tense  and  resist  reposition  must  also  be  divided.  Suitable  dress- 
ings and  splints  should  then  be  applied  to  keep  the  phalanx  in  its  proper 
position,  and  the  retentive  apparatus  must  be  worn  for  a  considerable 
time ;  usually  three  or  four  months  must  elapse  before  it  can  be  left  off. 
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Immediately  after  the  operation  a  narrow  wooden  splint  may  be  applied 
along  the  side  of  the  finger  opposite  to  that  on  which  the  deflection  is, 
and  the  phalanx  drawn  outwards  towards  it,  but  as  soon  as  the  wound  has 
healed  it  is  best  to  fix  the  digit  and  the  wrist  in  a  silicate  bandage,  which, 
while  very  efficient,  is  smaller  and  interferes  less  with  the  movement  of 
the  rest  of  the  hand  than  the  wooden  splint  does.  This  casing  may  be 
split  along  one  side  and  should  be  removed  from  time  to  time  and  massage 


Fig.  2. — Splint  for  After-Treatment  of  Bifid  Finger.  This  is  applied  after 
the  redundant  portion  of  the  phalanx  has  been  removed,  and  is  employed  to  bring  the 
tip  of  the  finger  straight.  The  splint,  which  takes  its  purchase  from  the  wrist,  is  made 
of  metal  padded,  and  the  finger  prolongation  can  be  bent  out  to  any  required  degree, 
so  as  to  get  a  good  pull  upon  the  tip  of  the  finger  after  the  first  phalanx  has  been 
firmly  secured  ;  the  method  of  applying  it  is  shown  in  the  figure.  Additional  traction 
on  the  tip  of  the  finger  can  be  got,  if  required,  by  inserting  a  thick  pad  between  the  first 
phalanx  and  the  splint. 

and  passive  movement  practised.  This  should  be  done  at  first  about  once 
a  week,  and  oftener  later,  until  finally  it  is  done  every  day ;  the  joint  may 
otherwise  become  very  stiff.  About  six  weeks  after  the  operation  the 
silicate  case  may  be  left  off  entirely,  and  a  suitable  moulded  metal  splint, 
nicely  padded,  adapted  to  the  wrist  and  forearm,  and  prolonged  down  to 
one  side  of  the  digit ;  to  this  the  terminal  phalanx  is  strapped  so  as  to 
keep  it  in  proper  position  (see  Fig.  2). 

WEBBED  DIGITS. 

This  condition  affects  both  toes  and  fingers,  but  in  the  former  case  it 
does  not  usually  cause  any  inconvenience,  and  no  treatment  is  necessary. 
The  presence  of  a  web  between  the  fingers,  however,  is  a  great  disadvantage ; 
it  is  unsightly,  it  prevents  the  proper  separation  of  the  digits,  and  it  thus 
interferes  greatly  with  the  usefulness  of  the  hand ;  moreover,  fingers  so 
united  do  not  develop  nearly  so  well  as  those  which  are  free.  In  almost 
all  cases,  therefore,  it  is  necessary  to  take  steps  to  get  rid  of  the  deformity. 
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The  cases  of  webbed  finger  vary  considerably,  both  as  to  the  extent  of 
the  web  in  the  downward  direction,  and  the  closeness  with  which  the 
fingers  are  bound  together.  In  some  cases  (Fig.  3,  A)  there  is  merely 
a  slight  extension  downwards  of  the  natural  web  between  the  fingers, 
which  may  only  reach  as  low  as  the  first  inter-phalangeal  joint.  This  web 
is  usually  quite  loose  and  does  not  really  inconvenience  the  patient,  whose 
chief  reason  for  seeking  surgical  advice  is  rather  to  have  an  unsightly 
deformity  removed  than  to  have  the  usefulness  of  the  hand  increased.  In 
others,  again,  the  web  extends  right  down  to  the  terminal  phalanges  and 
these  cases  may  be  divided  into  three  groups:  (1)  those  in  which  the  web 
is  quite  broad  and  allows  considerable  play  to  the  fingers  (Fig.  3,  B) ;  (2) 
those  in  which  the  fingers  are  closely  bound  together  by  a  very  narrow 
web,  but  without  any  actual  fusion  of  adjacent  bones  (Fig.  3,  C)  ;  and 
(3)  those  in  which  the  bones  of  the  adjacent  fingers  are  more  or  less 
completely  welded  together  (Fig.  3,  D). 


A       B  CD 


Fig.  3. — Diagrams  to  illustrate  the  various  Dkgkees  of  Webbed  Fingers. 
A  and  B  show  the  two  forms  of  the  broad  and  extensile  web;  in  A  it  is  merely  a  slight 
prolongation  downwards  of  the  normal  web,  while  in  B  it  reaches  almost  to  the  finger- 
tips. C  shows  a  common  form  of  the  affection  ;  the  fingers  are  bound  together  throughout 
their  whole  length  so  closely  that  there  is  practically  no  proper  web  between  them.  In 
D  is  shown  the  most  exaggerated  type  of  the  deformity  ;  here  the  bones  of  the  adjacent 
fingers  are  actually  fused  together. 

TREATMENT.— (1).  Where  the  web  is  broad. — A  great  many 
operations  have  been  introduced  for  the  separation  of  webbed  fingers,  but 
it  must  be  confessed  that  none  of  them  are  completely  satisfactory  for 
cases  other  than  those  in  which  the  web  is  broad  and  quite  extensile. 
The  chief  difficulties  in  the  operative  treatment  are,  on  the  one  hand,  the 
constant  tendency  to  the  re-formation  of  the  web  after  division,  and,  on 
the  other,  the  tendency  to  contraction  of  the  finger  or  fingers  (especially  in 
the  direction  of  flexion)  after  they  have  been  separated.  If,  for  example, 
the  web  be  simply  divided  down  the  centre  it  will  be  found  that,  as  the 
wound  heals,  the  web  re-forms,  and  no  sort  of  mechanical  arrangement 
seems  to  be  able  to  prevent  this. 

Various  methods  have  been  employed  for  the  purpose  of  preventing 
this  re-formation  of  the  web.  Thus  by  some  an  elastic  tube  or  band  is 
stretched  across  the  cleft  between  the  fingers  after  the  web  has  been 
divided,  and  attached  to  a  band  around  the  wrist,  in  the  hope  that  the 
continuous  pressure  of  the  elastic  will  prevent  reunion  at  the  roots  of  the 
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fingers  (see  Fig.  4,  A).  These  attempts,  however,  always  fail;  the  power  of 
contraction  of  the  granulations  is  so  great  that  any  elastic  pressure  that 
the  patient  can  tolerate  is  powerless  to  prevent  it.  It  is  quite  clear  that 
if  re-formation  of  the  web  is  to  be  prevented,  rapid  healing  of  the  wound 
must  be  obtained  at  the  cleft  between  the  fingers.  The  re-formation  of 
the  web  is  then  less  likely  to  occur.  Two  methods  are  employed  with  this 
end  in  view  :  in  the  one  a  perforation  is  made  at  the  cleft  of  the  fingers 
through  the  base  of  the  web,  and  this  is  allowed  to  cicatrise  completely 
before  the  latter  is  divided ;  in  the  other  a  flap  is  turned  into  the  cleft 
so  as  to  get  immediate  union  there. 


Fig.  4.— Operations  for  Webbed  Fingers  by  Splitting  the  Web. 

A.  The  employment  of  the  Elastic  Band  after  Simple  Splitting.  After  the 
web  has  been  split  from  its  free  edge  to  its  base,  a  piece  of  india-rubber  {e.g.  a  drainage 
tube)  is  fastened  by  one  end  to  a  bandage  round  the  wrist,  put  on  the  stretch  and  then 
carried  across  the  cleft,  and  its  other  end  fastened  to  the  wrist  bandage  on  the  opposite 
side.    The  dotted  line  in  the  figure  indicates  the  elastic  band  in  front  of  the  palm. 

B.  The  Ear-Ring  Perforation.  The  figure  shows  the  three  stages  of  the  operation. 
On  the  left  is  the  ring  of  stout  silver  wire  in  situ  ;  in  the  centre  is  shown  the  method  of 
splitting  the  web  by  a  tenotome  introduced  through  the  perforation  which  has  been 
allowed  to  cicatrize  previously,  whilst  on  the  right  the  splitting  is  complete  and  the 
redundant  edges  of  the  split  web  are  ready  to  be  trimmed  off. 

(a)  The  ear-ring  perforation. — In  the  perforation  method  the  plan 
adopted  is  practically  identical  with  that  employed  in  perforating  the  ear 
for  ear-rings  (see  Fig.  4,  B).  A  hole  is  made  through  the  base  of  the 
web  and  a  piece  of  stout  silver  wire  is  inserted  through  it,  bent  loosely 
round  one  of  the  fingers  into  a  ring,  and  kept  in  position  until  cicatrization 
is  complete.  This  requires  some  two  or  three  weeks,  at  the  end  of 
which  time  a  knife  is  introduced  into  the  hole  and  the  web  split  down  to 
the  free  edge.  Should  the  flaps  left  by  splitting  the  web  be  at  all  redundant, 
the  requisite  amount  may  be  removed  on  each  side  and  the  cutaneous 
edges  united  by  suture,  so  as  to  get  union  by  first  intention  throughout. 
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Even  then,  however,  a  considerable  amount  of  contraction  may  still  take 
place. 

(5)  The  V-shaped  flap. — A  more  satisfactory  method  is  to  turn  a  flap 
into  the  cleft  after  the  web  has  been  divided.  The  best  way  of  doing  this 
is  to  make  a  triangular  flap  with  its  apex  downwards  upon  the  dorsal 
surface  of  the  base  of  the  web  (see  Fig.  5).  A  triangular  flap,  the  apex 
of  which  is  in  the  centre  of  the  web  sufficiently  low  down  to  enable  the 
flap  when  cut  to  fold  into  the  cleft  and  be  readily  stitched  to  the  skin  of 
the  palm,  is  marked  out  by  carrying  an  incision  upwards  on  each  side 
from  this  point  to  one  a  little  to  the  side  of  the  corresponding  phalanx 
and  opposite  the  base  of  the  web.  This  flap,  consisting  of  skin  and  fat, 
is  turned  upwards,  and  then  the  web  is  split  down  the  centre.  The 
flap  is  now  folded  downwards  between  the  fingers,  its  apex  is  stitched 


Fig.  5. — The  V-Shaped  Operation  for  Webbed  Fingers. — The  three  stages  of 
the  operation  are  here  depicted.  In  the  centre  is  shown  the  flap  marked  out  upon  the 
web  ;  on  the  right,  the  flap  has  been  dissected  up,  and  the  web  split  to  its  free  margin  ; 
while  on  the  left  is  shown  the  flap  sutured  in  position  in  the  cleft  between  the  fingers,  the 
redundant  portion  of  the  web  only  requiring  re;noval  before  the  operation  is  complete. 


to  the  palmar  edge  of  the  cleft,  and  its  sides  to  the  adjacent  skin  edges. 
The  result  is  that  immediate  union  takes  place  and  no  contraction  occurs. 
The  raw  surface  on  each  finger  left  by  splitting  the  web  is  then  trimmed 
so  that  all  redundant  tissue  is  removed,  and  the  edges  stitched  accurately 
together  so  as  to  obtain  union  by  first  intention.  It  will  usually  be  found 
that  the  granular  fat  projects  between  the  edges  of  the  skin,  and  prevents 
their  accurate  apposition  ;  where  this  is  the  case,  it  is  well,  before  putting 
in  the  stitches,  to  press  the  skin  edges  together  and  clip  away  all  the 
projecting  fat.  This  operation  may  be  employed  not  only  for  a  web  that 
is  partial,  but  also  for  one  that  is  complete,  provided  always  that  it  is 
sufficiently  broad  to  leave  plenty  of  room  between  the  fingers ;  in  these 
cases  it  is  the  best  procedure  that  can  be  adopted. 

(2)  Where  the  web  is  narrow. — This  is  a  much  more  difficult 
condition  to  deal  with  successfully.    Under  these  circumstances  the  operation 
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just  described  is  unsuitable,  for.  if  it  were  done  the  result  would  be  that, 
while  healing  would  be  obtained  at  the  cleft  (for  it  is  usually  easy  to  get 
enough  skin  to  form  the  flap  to  fill  the  cleft),  a  large,  raw  surface  would 
be  left  along  the  side  of  each  finger,  which,  if  allowed  to  heal  by  granu- 
lation, would  contract  and  lead  to  lateral  bending  and  flexion  of  the  fingers ; 
the  patient  would  finally  have  the  fingers  flexed  and  bent  to  one  side,  with 
a  strong  rigid  scar  running  along  the  front  of  the  finger  on  that  side.  This 
contraction  may,  to  some  extent,  be  prevented  by  immediate  skin-grafting, 
a  single  long  skin-graft  being  applied  to  the  raw  surface  on  each  side, 
with  a  piece  of  protective  over  it,  and  the  fingers  being  bound  together 
and  left  undisturbed  for  ten  days.  The  results  of  skin-grafting  in  these 
cases  are,  however,  as  a  rule,  very  far  from  satisfactory,  as  some  contraction 


Fig.  6.— Didot's  Operation  for  Webbed  Fingers.  A  and  B  show  the  lines  of 
incision  on  the  dorsal  and  palmar  surfaces  of  the  fingers  respectively.  In  C  the  flaps 
are  raised  and  the  union  between  the  fingers  divided  ;  A'  and  B'  show  the  method  of 
effecting  the  separation  between  the  webbed  fingers,  while  C  illustrates  a  section  of  the 
two  fingers  as  they  should  be  when  the  flaps  are  wound  round  them  and  sutured  in  place. 

occurs  in  spite  of  it.  Simple  splitting  and  skin-grafting  is  therefore  not  a 
method  to  be  recommended. 

(V)  Didot's  operation. — The  operation  most  commonly  adopted  for  this 
particular  form  of  the  affection  is  that  known  as  Didot's,  and  is  illustrated 
in  the  accompanying  figure  (Fig.  6).  It  is  performed  as  follows :  two 
incisions  are  made,  one  along  the  middle  line  of  the  dorsum  of  one  finger, 
and  another  along  the  middle  line  of  the  palmar  surface  of  the  other, 
from  a  point  opposite  the  free  end  of  the  web  down  to  the  knuckle. 
At  each  end  of  these  two  vertical  incisions  a  transverse  one  is  carried 
across  to  the  adjacent  border  of  the  other  finger,  and  thus  two  flaps 
are  marked  out ;  these  are  carefully  dissected  up,  and,  when  the  interval 
between  the  bones  is  reached,  the  soft  structures  are  split  into  two  halves, 
one  half  forming  part  of  the  posterior  flap,  and  the  other,  part  of  the 
anterior.    When  the  flaps  are  turned  aside,  the  separation  between  the 
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fingers  is  of  course  complete,  and  there  is  then  a  flap  attached  to  each 
of  the  separated  fingers,  formed  partly  by  the  skin  of  the  front  or  back 
of  the  corresponding  fingers  respectively,  and  partly  by  half  the  thickness 
of  the  web  between  them  ;  the  base  of  these  flaps  is  on  the  palmar  surface 
of  one  finger,  and  on  the  dorsal  of  the  other.  The  flaps  are  then  wrapped 
round  the  side  of  the  finger  and  stitched  in  place,  the  one  along  the  back, 
the  other  along  the  front.  It  is  but  seldom,  however,  that  the  flaps  can 
be  made  of  sufficient  length  to  actually  meet  the  line  of  incision  in  front 
or  behind,  and  generally  an  interval,  sometimes  even  a  considerable  one, 
is  left  between  the  edge  of  the  flap  and  the  edge  of  the  skin  to  which 
theoretically  it  should  be  stitched.  In  these  intervals  the  fat  protrudes, 
and  ultimately  a  narrow  line  of  granulation  tissue  forms ;  this  contracts, 
and  may  give  rise  to  considerable  deformity.  In  order  to  obtain  as  rapid 
healing  of  the  raw  surface  as  possible,  skin-grafts,  cut  by  Thiersch's  method 
(see  Part  I.,  p.  50),  should  be  laid  on  it  at  the  time  of  the  operation,  but 
in  this  operation,  as  in  the  one  referred  to  in  the  last  paragraph,  the 
grafts  do  not  prevent  the  occurrence  of  a  certain,  and  in  some  cases  a 
considerable,  amount  of  contraction.  The  final  outcome  of  the  operation 
is  generally  that  in  one  finger  the  result  is  perfect,  while  in  the  other  it  is  not 
so  good.  The  one  that  has  the  palmar  flap  is  usually  quite  satisfactory,  as 
the  narrow  scar  which  forms  along  the  dorsum  of  the  finger  does  not 
interfere  with  movement ;  the  patient  can  always  flex  the  finger,  and  thus 
any  undue  contraction  is  prevented.  On  the  other  hand,  the  finger  which 
has  the  dorsal  flap,  and  in  which  the  line  of  the  cicatrix  lies  along  the 
palmar  surface,  generally  becomes  contracted,  the  narrow  scar  causing  flexion 
of  the  finger,  and  consequently  an  imperfect  result.  This  tendency  of  the 
finger  which  has  the  dorsal  flap  to  become  contracted  must  be  carefully 
borne  in  mind,  and  in  order  to  remedy  it  as  far  as  possible,  skin-grafting 
should  be  employed  over  any  portion  that  is  left  raw,  and  besides  this,  a 
splint  must  be  worn  for  a  long  time,  so  as  to  keep  the  finger  extended  and 
prevent  contraction.  The  best  splint  (see  Fig.  7)  is  one  applied  to  the  dorsal 
surface,  taking  purchase  from  the  lower  part  of  the  forearm  and  back  of 
the  hand;  opposite  the  knuckles  there  is  a  single  prolongation  extending 
downwards  along  the  back  of  the  finger,  and  to  this  the  latter  is  strapped. 
This  splint  should  be  worn  day  and  night,  being  only  left  off  at 
intervals  to  permit  of  passive  movement ;  at  the  end  of  a  couple 
of  months  it  may  be  left  off  during  the  day,  but  it  should  be  worn 
at  night  for  at  least  six  months,  and  generally  for  about  a  year.  In 
spite  of  the  splint  there  is  a  strong  tendency  to  the  formation  of  a 
cicatricial  ridge  along  the  palmar  surface  of  one  finger  and  consequent 
contraction. 

When  several  fingers  are  united  it  is  well  to  separate  only  two  fingers 
at  a  time,  and  to  allow  some  weeks,  or  even  months,  to  elapse  before 
proceeding  to  separate  a  second  pair.  There  is  a  distinct  advantage  in 
doing  the  operation  at  as  early  an  age  as  possible,  because  the  webbing 
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of  the  fingers  undoubtedly  seems  to  interfere  with  their  growth  ;  a  finger 
which  has  been  freed  grows  much  faster  than  one  that  is  still  webbed. 
At  the  same  time,  the  hand  in  infants  is  so  small  and  so  difficult  to  fix 
that  it  will  generally  be  found  best  to  wait  until  the  child  is  a  year  or 
two  old,  and  the  fingers  have  attained  a  length  and  size  more  suited  for 
the  application  of  splints. 

(3)  Where  the  bones  are  united  together. — The  cases  in  which 
the  neighbouring  phalanges  are  more  or  less  completely  welded  together 
by  bony  union  are  very  much  more  difficult  to  deal  with,  and  in  many 


Fig.  7  Splint  for  use  after  Didot's  Operation  for  Webbed  Fingers.  This 

is  only  shown  applied  to  one  finger,  as  generally  after  Didot's  operation  the  result  in 
one  finger  is  so  good  that  a  splint  is  not  required  for  it,  and  is  only  called  for  in  the  one 
where  the  result  is  not  so  satisfactory  ",  it  can  however  be  made  with  two  finger  pro- 
longations if  desired.  The  splint  is  made  of  well  padded  metal,  and  the  dorsal  finger 
part  can  if  necessary  be  bent  backwards  to  any  extent  that  may  be  thought  desirable, 
in  order  to  counteract  any  tendency  to  flexion. 

instances  it  is  doubtful  whether  it  is  advisable  to  interfere  with  them  at  all. 
Where  the  deformity  is  very  marked,  and  the  finger  is  not  so  useful  as  it 
might  be  were  the  deformity  overcome,  an  attempt  may  be  made  to  remedy 
it.  The  only  proceeding  which  offers  any  prospect  of  success  is,  however, 
not  to  attempt  to  separate  the  fingers,  for  then  there  would  be  no  covering 
for  the  opposed  surfaces,  but  to  remove  a  portion  of  the  welded  bones 
so  as  to  obtain  one  good  finger  instead  of  two  bad  ones.  The  skin  cover- 
ing the  portion  of  the  finger  taken  away  will  be  sufficient  to  cover  over 
the  raw  surface  left,  and  a  satisfactory  result,  not  only  in  the  way  of  less 
deformity  but  also  of  greater  mobility,  may  be  obtained.  The  precise  steps 
to  be  adopted  in  operating  must,  however,  depend  on  the  condition  present, 
and  cannot  be  described  here. 
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HAMMER  TOE. 

By  the  term  '  hammer  toe '  is  understood  a  deformity  of  which  the 
essential  element  is  flexion  of  the  first  inter-phalangeal  joint  of  the  toe, 
accompanied,  secondarily,  by  hyper-extension  of  the  first  phalanx  on  the 
metacarpal  bone.  The  terminal  phalanx  usually  retains  its  normal  position, 
but  in  bad  cases  it  may  be  in  the  same  straight  line  with  the  second,  so  that 
the  last  two  phalanges  have  their  long  axes  directed  vertically  downwards, 
and  the  tip  of  the  toe  comes  into  contact  with  the  ground.  In  acquired 
cases,  on  the  other  hand,  this  flexion  of  the  terminal  phalanx  may  not  be 
present,  the  result  being  that  the  toe  resembles  the  letter  Z  (see  Fig.  8). 
This  deformity  usually  affects  the  second  toe,  but  it  may  affect  others. 

The  condition  is  a  very  troublesome  one  on  account  of  the  develop- 
ment of  corns  upon  the  points  exposed  to  pressure.  There  is  generally  a 
large  and  tender  corn  over  the  first,  inter-phalangeal  joint  where  it  rubs 


Fig.  8. — Hammer  Toe.  The  figure  illustrates  the  two  varieties  of  the  affection.  Or. 
the  left-hand  side  is  the  Z-shaped  deformity,  in  which  there  is,  besides  hyper-extension 
at  the  metatarsophalangeal  joint,  flexion  at  the  first  and  hyper-extension  at  the  second 
interphalangeal  articulation.  In  the  other  figure  the  deformity  is  similar,  except  that 
the  terminal  phalanx,  instead  of  being  hyper-extended  upon  the  second,  is  in  the  same 
straight  line  with  it. 

against  the  boot,  and  also  on  the  free  end  of  the  toe,  especially  when  the 
terminal  phalanx  looks  straight  downwards ;  the  corn  is  then  very  often 
situated  just  behind  the  free  edge  of  the  nail,  which  is  somewhat  recurved, 
and  causes  intense  pain  when  the  patient  walks.  Corns  also  form  on 
the  inner  aspect  of  the  toe  at  the  point  where  the  great  toe  comes  into 
contact  with  it.  Another  trouble  in  the  cases  in  which  the  terminal 
phalanx  is  directed  vertically  downwards  and  the  patient  walks  upon  the 
tip  of  it,  is  that,  unless  the  nail  be  kept  very  closely  cut,  there  is  a 
tendency  for  it  to  be  separated  from  the  matrix  in  walking,  and  great 
pain  is  thus  occasioned. 

Hammer  toe  may  be  congenital  and  is  often  hereditary  ;  in  the  latter 
case  it  is  not  usually  marked  until  the  patient  begins  to  walk.  In  most 
cases  it  is  acquired,  and  the  chief  cause  is  the  presence  of  the  condition 
known  as  hallux  valgus ;  the  great  toe  is  abducted,  over-rides  the  second 
toe,  and  causes  flexion  of  the  second  phalanx  of  the  latter  and  the  typical 
deformity  just  mentioned. 
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PATHOLOGICAL  CHANGES.— The  ligaments  of  the  first  inter- 
phalangeal  joint,  in  particular  the  lateral  ligaments  and  the  anterior  or 
glenoid  ligament,  are  very  markedly  shortened  when  the  deformity  is  once 
established.  This  is  accompanied  by  secondary  contraction  of  the  flexors 
of  the  toes  (which,  however,  does  not  occur  until  a  late  period),  and 
by  alterations  in  the  articular  surfaces.  In  bad  cases  the  second  phalanx 
is  actually  drawn  up  under  the  first,  leaving  the  articular  surface  of  the 
latter  entirely  uncovered.  Hence,  if  attempts  are  made  to  forcibly  straighten 
the  joint,  even  after  tenotomy  of  the  flexor  tendons,  the  result  is  simply  a 
dislocation  of  the  second  phalanx  beneath  the  first  (see  Fig.  9).  The 
articular  surface  of  the  first  phalanx  becomes  rapidly  denuded  of  cartilage 
and  covered  with  fibrous  tissue,  so  that  an  imperfect  joint  must  result,  even 
if  the  joint  surfaces  are  restored  to  their  relative  position. 


Fig.  9. — Diagram  to  show  how  Forcible  Straightening  of  a  Hammer  Toe 
may  result  in  Dislocation.  The  lateral  ligaments,  which  are  not  shown  in  the 
figure,  are  attached  on  each  bone  at  a  point  somewhat  below  the  centre  of  the  lateral 
aspect.  Any  attempt  at  forcible  straightening  with  the  ligaments  intact  must  therefore 
result  in  the  dislocation  of  the  base  of  the  second  phalanx  beneath  the  head  of  the  first, 
as  shown  in  the  left-hand  figure. 


TREATMENT— The  treatment  of  this  deformity  is  somewhat  trouble- 
some;  it  may  be  carried  out  in  three  ways:  (1)  by  means  of  mechanical 
appliances  designed  to  prevent  the  flexion  of  the  second  phalanx ;  this  in 
acquired  cases  should  be  combined  with  treatment  directed  to  the  cure  of 
the  co  existing  hallux  valgus  and  also  with  tenotomy  of  the  contracted 
ligaments  or  other  structures  around  the  joint ;  (2)  by  removal  of  the  head 
of  the  first  phalanx,  so  as  to  allow  the  joints  to  be  easily  brought  straight ; 
and  (3)  by  amputation. 

(1)  Appliances. — Before  employing  mechanical  appliances  it  is  best, 
particularly  in  the  more  advanced  cases,  to  commence  by  dividing  the 
lateral  and  anterior  ligaments  of  the  first  inter-phalangeal  joint  and  (in 
the  rarer  cases  calling  for  it)  the  flexor  tendon  ;  a  tenotome  with  a  very 
small  cutting  blade  should  be  used  for  the  purpose.  The  line  of  the 
joint  is  carefully  defined  by  the  finger  nail,  and  the  point  of  the  knife 
made  to  penetrate  the  skin  at  right  angles  to  the  long  axis  of  the  toe,  at 
the  junction  of  its  dorsal  with  the  lateral  aspects,  and  pushed  directly  down 
into  the  joint,  the  lateral  ligament  to  be  divided  being  rendered  tense  by 
lateral  pressure  on  the  point  of  the  toe.  Very  slight  movement  of  the 
knife  generally  divides  the  ligament  immediately,  when  the  process  is 
repeated  on  the  opposite  side.    The  toe  is  then  forcibly  straightened  and 
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Fig.  10. — T-Shaped  Splint  fob 
Hammer  Toe.  A  greater  amount  of 
pressure  over  the  first  interph.ilangeal 
joint  may  be  obtained  if  necessary  by 
inserting  a  pad  of  lint  or  wool  between 
the  tip  of  the  toe  and  the  splint. 


is  secured  to  an  apparatus  designed  to  prevent  a  recurrence  of  the  flexion. 
A  convenient  form  is  a  T-shaped  splint  (see  Fig.  10),  the  horizontal  limb 
passing  transversely  beneath  the  sole  of  the 
foot,  at  about  the  level  of  the  tarso-metatarsal 
articulations,  and  being  secured  there  by 
means  of  a  strap  or  band,  while  the  vertical 
part  passes  underneath  the  toe  and  extends 
as  far  as  its  tip ;  the  splint  should  be  well 
padded,  and  the  toe  strapped  down  to  it. 

This  procedure  is  only  of  use  iti  the 
milder  forms ;  in  the  more  severe  ones, 
particularly  those  that  are  congenital  in 
origin,  the  toe  will  not  come  straight,  even 
after  division  of  the  ligaments  and  tendons, 
for  the  skin  and  all  the  other  structures 
are  permanently   shortened,  and   the  result 

of  attempts  to  straighten  the  joint  is  simply  to  dislocate  the  base  of 
the  second  phalanx  below  the  head  of  the  first.  In  severe  cases  also  the 
articular  surfaces  are  so  much  altered  that,  even  if  they  were  brought 
properly  into  contact,  an  imperfect  result  would  be  obtained.     In  the 

slighter  cases,  however,  especially  in  the 
earlier  stages  of  the  acquired  forms,  tenotomy 
of  the  lateral  ligaments  and  extension  may 
suffice  to  bring  the  ends  of  the  bones  into 
good  position.  The  treatment  for  the  co- 
existing hallux  valgus  (see  p.  16)  should 
never  be  neglected,  as  it  is  most  important 
to  prevent  the  pressure  of  the  first  toe  on 
the  second.  No  permanent  good  is  likely 
to  accrue  where  the  hammertoe  is  straightened 
and  the  hallux  valgus  left  untreated.  When 
there  is  a  tendency  to  flexion  in  all  the 
toes,  a  special  splint  with  bands  passing 
over  the  dorsal  surface  of  each  toe  will  be 
required  (see  Fig.  n).  Later  on,  when  the 
tendency  to  flexion  has  been  greatly  reduced, 
a  simple  and  efficient  splint  may  be  made  by  attaching  a  stout  glove-finger 
of  suitable  size  to  a  piece  of  whalebone  or  flexible  steel,  covered  with 
chamois  leather  ;  this  lies  on  the  dorsum  of  the  foot  beneath  the  stocking, 
and  is  fastened  by  a  broad  tape  round  the  instep.  The  toe  goes  into 
the  glove-finger  (see  Fig.  12). 

Some  form  of  splint  must  be  worn  for  a  long  time,  in  fact,  it  can  probably 
never  be  entirely  dispensed  with,  and  the  question  arises  whether  it  is 
really  worth  the  patient's  while  to  submit  to  such  a  method  of  treatment. 
Without  long-continued  splinting,  treatment  by  tenotomy  and  extension  is 


Fig.  11. — Sflint  fou  all  the 
Toes.  This  is  used  when  there  is 
contraction  of  several  toes. 
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very  unsatisfactory  ;  in  severe  cases,  even  with  the  splint,  the  results  are 
very  poor.  We  are,  therefore,  of  the  opinion  that  it  is  best,  except  in 
the  very  slightest  cases,  to  substitute  for  tenotomy  an  operation  which 


Fig.  12. — Splint  for  use  in  After-Treatment  of  Hammer  Toe.  This  is  one 
that  can  be  easily  improvised,  and  is  suitable  for  use  where  it  is  merely  desired  to 
prevent  the  recurrence  of  flexion.  It  is  made  of  whalebone  or  light  flexible  steel,  which 
can  be  bent  to  fit  the  outline  of  the  foot.  If  preferred,  it  can  be  made  to  lie  along  the 
sole  of  the  foot. 


obviates  all  necessity  for  the  subsequent  employment  of  a  splint,  and 
which,  while  it  does  not  lay  the  patient  up  for  any  length  of  time,  gives 
an  extremely  satisfactory  result. 

(2)  Excision  of  the  head  of  the  first  phalanx. — The  operative 
procedures  which  may  be  adopted  are  removal  of  the  head  of  the  first 
phalanx,  excision  of  the  joint  or  amputation  ;  the  latter  method  is  not  at  all 
to  be  recommended.  To  remove  the  toe,  in  acquired  cases,  is  simply  to 
favour  the  increase  of  the  hallux  valgus.  With  the  possible  exception  of 
working  men,  who  wish  to  get  to  work  as  quickly  as  possible,  and  who  there- 
fore insist  on  amputation,  we  strongly  advise  the  removal  of  the  head  of 
the  first  phalanx  in  all  but  the  very  slightest  cases.  If  enough  bone  be 
removed,  the  toe  can  be  straightened  without  the  least  tension,  and  there 
is  no  necessity  to  divide  any  ligaments  or  tendons.  After  a  few  weeks 
the  patient  has  a  movable  joint  which  has  little  tendency  to  become 
flexed  again  ;  the  result  is  much  better  than  that  of  excision. 

The  operation  is  done  as  follows.  An  incision  is  made  along  the 
dorsum  of  the  first  phalanx  parallel  to  and  a  little  to  one  side  of  the 
extensor  tendon  ;  it  should  extend  from  an  inch  above  the  line  of  the  first 
inter-phalangeal  joint  and  run  well  beyond  it,  and  should  be  carried  directly 
down  to  the  bone.  The  soft  structures  are  then  separated  from  the  end 
of  the  first  phalanx  by  a  periosteum  detacher  and  a  few  strokes  of  the 
knife,  the  head  of  the  bone  is  made  to  project  into  the  wound  and  is 
nipped  off  by  cutting  pliers.  The  bone  is  generally  divided  about  a  quarter 
of  an  inch  above  the  articular  surface,  but  enough  must  be  removed  to 
allow  the  tip  of  the  toe  to  be  brought  straight  without  any  tension.  After 
the  bleeding  has  been  arrested,  the  corn  over  the  first  inter-phalangeal  joint 
is  pared  away,  the  wound  united  by  one  or  two  fine  sutures  and  a  cyanide 
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dressing  applied.  The  plantar  splint  already  referred  to  (see  p.  13)  is 
then  put  on,  and  in  applying  it  care  should  be  taken  to  have  an  extra 
amount  of  padding  beneath  the  tip  of  the  toe  ;  this  ensures  the  latter  being 
kept  straight  when  the  bandage  is  applied.  As  soon  as  the  wound  has 
healed,  the  toe  and  the  front  part  of  the  foot  should  be  put  up  in  a 
silicate  bandage,  and  the  patient  may  be  then  allowed  to  walk  about. 
After  from  six  to  eight  weeks,  the  bandage  can  be  dispensed  with  and 
the  patient  may  be  regarded  as  well. 

After-treatment. — Special  attention  must  be  paid  to  the  socks  and 
to  the  fit  of  the  boots  ;  the  latter  should  not  be  too  short,  as  otherwise 
the  end  of  the  toe  will  be  pressed  upon  and  flexion  will  recur.  The  socks 
should  be  furnished  with  a  separate  compartment  for  the  great  toe.  When 
hallux  valgus  is  present  and  was  originally  the  exciting  cause  of  the 
deformity,  the  measures  detailed  below  for  the  treatment  of  that  condition 
must  be  adopted  simultaneously. 

HALLUX  VALGUS  AND  BUNION. 

By  the  term  Hallux  Valgus  is  understood  a  condition  in  which  there 
is  abduction  of  the  great  toe  to  a  more  or  less  marked  extent.  As  a 
consequence  of  this  abduction,  the  inner  side  of  the  head  of  the  first 
metatarsal  bone  becomes  more  or  less  uncovered  and,  consequently,  is 
directly  subjected  to  pressure  against  the  boot ;  inflammation  therefore 
takes  place  in  the  exposed  bone  and  the  periosteum  over  it,  and  this  leads 
to  considerable  thickening  of  these  structures.  There  is  subsequently 
developed  in  the  subcutaneous  tissues  over  the  enlarged  bone  a  bursa 
which  is  subject  to  repeated  attacks  of  inflammation.  This  condition  is 
commonly  designated  by  the  term  bunion ;  by  an  inflamed  bunion  is 
meant  one  in  which  the  bursa  over  the  enlarged  bone  has  become 
inflamed.  The  inflammatory  attacks  in  the  bursa  may  pass  off,  leaving 
additional  thickening  of  the  surrounding  structures,  or  they  may  go  on  to 
suppuration,  which  may  be  followed  by  extensive  cellulitis  of  the  foot, 
perforation  of  the  metatarso-phalangeal  joint  of  the  great  toe,  septic  arthritis, 
necrosis,  etc. 

The  great  toe  may  be  deflected  outwards  so  as  to  lie  under  or  over  the 
second ;  in  the  latter  case  (which  is  the  usual  one)  the  toe  is  also  rotated 
so  that  its  upper  surface  looks  somewhat  inwards,  and  its  inner  border  is 
directed  towards  the  sole.  Thus,  there  is  here  a  compound  deformity, 
namely,  abduction  of  the  toe  combined  with  rotation,  and  it  is  very 
important  to  bear  this  in  mind  when  attempting  to  remedy  the  condition. 

The  affection  is  essentially  produced  by  the  use  of  ill-fitting  boots, 
those  in  which  the  toe  of  the  boot  comes  to  a  sharp  point  opposite  the  middle 
of  the  foot,  being  the  chief  offenders.  Bootmakers  are  apt  to  forget  that 
a  boot  pointed  in  this  way  can  only  be  worn  by  crowding  the  toes  together, 
and  that  if  the  boot  must  be  brought  to  a  point,  the  latter  should  be 
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towards  the  inner  side  of  the  foot  so  as  not  to  deflect  the  great  toe  from 
the  straight  line  of  the  inner  border  of  the  foot  (see  Fig.  13). 

Bunion  is  especially  marked  in  those  who  suffer  from  gout  or  rheumatoid 
arthritis;  indeed  it  is  probable  that  one  of  these  conditions  is  necessary 
for  the  full  development  of  the  trouble. 

Cases  of  hallux  valgus  may  come  under  observation:  (1)  at  an 
early  stage,  when  the  divergence  of  the  toe  and  the  enlargement  of  the 
end  of  the  bone  are  comparatively  slight ;  (2)  when  the  condition  is  well 
developed,  with  considerable  enlargement  of  the  bone,  and  the  formation 
of  a  bursa  over  it ;  and  (3)  when  the  bursa  has  suppurated  and  a  sinus  is  left. 

TREATMENT— (1)  In  the  early  stage  a  good  deal  may  be  done  to 
render  the  patient  comfortable  and  to  prevent  further  development  of  the 
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Fig.  13. — Bunion.  Diagram  illustrating  the  Principles  to  be  observed  in 
making  Boots.  C  shows  the  deflection  of  the  great  toe  and  the  cramped  position  of 
the  others  entailed  by  wearing  the  ordinary  pointed-toed  boots;  it  will  be  seen  that  the 
point  of  the  boot  lies  along  the  middle  line  of  the  sole.  B  shows  the  outline  of  the  sole 
of  a  boot  constructed  on  sound  anatomical  principles.  The  inner  border  of  the  front 
part  of  the  sole  is  nearly  parallel  to  the  long  axis  of  the  foot,  the  boot  comes  to  a  point 
opposite  the  great  toe,  and  is  sloped  away  from  that  point  to  the  outer  border  in  accord- 
ance with  the  length  of  the  other  toes,  which  are  thus  not  cramped  at  all.  A,  a  very 
usual  form  of  so-called  anatomical  boot  which,  while  it  is  free  from  the  most  flagrant 
faults  of  the  usual  pointed-toed  variety,  is  not  so  good  as  B.  The  inner  border  of  the 
sole  is  not  quite  straight,  and  so  tends  to  deflect  the  great  toe  somewhat,  while  the 
squareness  of  the  end  of  the  boot  both  leaves  a  lot  of  unnecessary  space  between  it  and 
the  toes  and  detracts  considerably  from  the  appearance  of  the  foot.    (After  Meyer.} 

deformity  by  the  use  of  properly  constructed  boots  combined  with  some 
mechanical  arrangement  designed  to  counteract  the  abduction  of  the  great 
toe.  The  boots  must  not  be  too  narrow,  and  the  inner  border  of  the  sole, 
as  far  as  the  extremity  of  the  great  toe,  must  be  almost  straight.  Care 
must  be  taken  to  see  that  they  are  long  enough ;  short  boots,  as  has  already 
been  mentioned,  are  an  important  factor  in  the  production  of  the  deformity. 
The  most  suitable  boots,  on  the  whole,  are  those  which  go  by  the  name  of 
anatomical  boots  (see  Fig.  13);  in  them  the  inner  border  is  straight,  and 
passes  well  beyond  the  tip  of  the  great  toe,  and  the  outer  border  is  rounded 
to  correspond  to  the  curve  of  the  other  toes.  The  boots  cannot  be  said 
to  be  very  comely  to  look  at,  but  nevertheless  they  must  be  worn  in 
these  cases. 
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In  addition  to  the  use  of  suitable  boots,  means  must  be  employed  to 
press  the  toe  inwards,  and  thus  to  overcome  the  abduction.  In  quite  early 
cases  a  pad  of  lint  between  the  first  and  second  toes  may  be  employed, 
but  it  is  apt  to  press  injuriously  on  the  other  toes,  and  does  not  always 
attain  the  desired  end.  A  better  plan  is  to  have  the  sock  made  with  a 
separate  compartment  for  the  great  toe  (the  so-called  "  digitated  socks "), 
to  see  that  a  suitable  boot  is  worn,  and  to  have  the  toe  frequently 
manipulated  so  as  to  bring  it  into  a  straight  line  with  the  inner  border  of 
the  foot.  In  most  cases,  however,  it  is  advisable  to  employ  some  form  of 
apparatus,  for  a  time  at  least,  so  as  to  keep  the  toe  in  its  proper  position ; 
of  these  various  forms  have  been  introduced  at  different  times.  In  addition 
to  the  sock  furnished  with  a  separate  compartment  for  the  great  toe,  a 
very  common  plan  is  to  make  use  of  what  is  known  as  a  "toe-post."  This 
is  made  by  fastening  to  the  sole  of  the  boot  a  vertical  piece  of  stout 


Fig.  14.— Diagram  to  illustrate  the  employment  of  a  "Toe- Post."  The 
"toe-post"  is  seen  in  the  cleft  between  the  great  toe  and  the  second.  It  is  made 
of  stout  leather  or  wood,  and  is  fixed  to  the  sole  of  the  boot,  which  should  be  of  the  shape 
shown  in  the  figure.  The  great  toe  is  thus  confined  in  a  compartment  from  which  it 
cannot  escape,  and  no  lateral  deflection  is  permitted. 

leather,  or  other  suitable  material,  in  a  position  corresponding  to  the 
interval  between  the  great  and  the  second  toe  when  the  former  has  been 
pulled  into  position  (Fig.  14).  The  great  toe  is  first  of  all  brought  straight  by 
introducing  between  it  and  the  second  a  small  pad  formed  of  a  strip  of 
flannel  rolled  up.  The  foot  is  then  introduced  into  the  boot,  and  the  great 
toe  slips  into  its  proper  position.  The  pad  between  the  two  toes  can  be 
easily  removed  by  pulling  upon  a  string  fastened  to  the  end  of  the  flannel 
bandage,  which  uncoils  and  is  withdrawn.  The  use  of  a  toe-post  of  course 
necessitates  the  employment  of  a  digitated  sock.  The  plan  answers  emin- 
ently well  for  the  slighter  cases,  but  where  the  deflection  is  very  great 
and  the  trouble  is  of  long  standing,  considerable  friction  is  caused  by  the 
outward  pressure  of  the  toe  against  the  post,  and  pain  and  sometimes 
ulceration  is  caused,  so  that  the  patient  is  unable  to  continue  it.  Under 
these  circumstances  a  special  form  of  splint  must  be  employed.  A  great 
variety  of  these  have  been  introduced ;  one  that  is  fairly  satisfactory  is  here 
figured  (see  Fig.  15);  it  is  applicable  to  cases  which  are  not  very  far 
advanced,  and  in  which  there  is  no  marked  rigidity.  It  consists  of  a 
metal  spring  running  along  the  inner  border  of  the  foot  and  curving  out- 
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wards  beneath  the  ball  of  the  great  toe.  The  spring  runs  nearly  to  the 
tip  of  the  great  toe,  and  to  its  extremity  a  band  is  attached  which  passes 
around  the  point  of  the  toe,  the  other  extremity  of  the  apparatus  being 
fastened  by  means  of  an  elastic  band  to  the  ankle.  Opposite  the  arch  of 
the  instep  the  spring  articulates,  by  means  of  a  movable  joint,  with  a  small 
vertical  plate,  which  takes  purchase  from  the  instep  and  acts  as  a  fulcrum. 
An  elastic  band  runs  from  the  posterior  end  of  the  splint  around  the 
outer  side  of  the  foot,  over  the  ankle,  and  is  brought  down  and  fastened 
to  a  hook  on  the  vertical  piece  or  fulcrum  on  the  inner  side.    The  result 


Fig.  15. — Bunion  Spring.  The  spring  is  applied  to  the  foot  as  shown  in  A  and 
the  great  toe  secured  to  it.  The  fulcrum  of  the  lever  a  rests  immediately  behind  the 
enlarged  head  of  the  metatarsal.  The  band  at  the  posterior  end  of  the  spring  is  then 
carried  outwards  across  the  sole  at  right  angles,  across  the  front  of  the  instep,  round 
behind  the  ankle  and  downwards  again  across  the  front  of  the  instep  to  the  inner  border 
of  the  foot,  where  it  is  attached  to  the  fulcrum  a  \  this  is  shown  in  B.  Sufficient  traction 
must  be  exerted  on  the  band  to  pull  the  toe  into  position  ;  if  this  cause  pain,  as  much 
traction  must  be  employed  as  can  be  borne  with  comtort,  and  this  can  be  gradually 
increased.  The  boots  in  which  these  springs  are  worn  should  have  specially  stout  soles 
so  as  to  avoid  all  risk  of  breakage.    {Krohne  and  Sesetnann.') 


of  this  is  of  course  to  draw  the  posterior  end  of  the  splint  outwards 
towards  the  heel.  The  front  portion,  and  with  it  the  great  toe,  is  carried 
inwards,  and  the  faulty  position  thereby  rectified.  The  apparatus  is  made 
light  enough  to  go  inside  a  boot  of  fair  size,  and  most  patients  can  wear 
it  without  any  marked  inconvenience.  A  very  important  point  in  con- 
nection with  the  wearing  of  apparatus  for  the  correction  of  this  deformity 
is  that,  whatever  be  the  form  employed,  it  must  be  worn  by  night  as  well 
as  by  day,  for  if  its  use  be  discontinued  at  night,  the  toe  tends  to  assume 
the  faulty  position  again,  and  the  process  of  cure  is  greatly  retarded.  In 
these  milder  cases,  should  there  be  any  tenderness  of  the  joint  or  inflam- 
mation of  the  bursa  over  it,  the  application  of  lead  or  lead  and  opium  lotion, 
with  the  foot  in  the  elevated  position,  will  usually  suffice  to  reduce  it 
very  rapidly. 

(2)  Where  the  deformity  is  more  severe,  and  the  patient  suffers  consider- 
able  pain,   it   is   best  to  proceed  at  once   to  operative  measures,  for 


» 
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instruments  are  not  likely  to  do  much  good  when  the  affection  has  reached 
an  advanced  stage ;  they  merely  act  as  an  additional  impediment  to 
locomotion,  while  the  permanent  enlargement  of  the  bone,  which  is  the 
chief  cause  of  the  trouble,  cannot  be  diminished  by  anything  short  of 
operation.  In  addition  to  this  also,  the  bursa  over  the  joint  will  probably 
have  undergone  a  series  of  attacks  of  inflammation  and  its  walls  will  be 
permanently  thickened,  so  that  no  palliative  method  is  likely  to  give  more 
than  mere  temporary  relief. 

Various  operative  procedures  have  been  employed,  of  which  we  shall 
describe  two.  The  one  which  we  prefer  was  described  in  the  Illustrated 
Medical  Journal,  Vol.  in.,  1889,  page  271,  and  is  performed  as  follows. 
After  a  very  thorough  disinfection  of  the  part,  an  incision  is  made  along 
the  inner  border  of  the  dorsum  of  the  toe,  extending  from  just  beyond  the 
articular  surface  of  the  head  of  the  metatarsal  bone  backwards  to  a  point 
half  an  inch  behind  that  at  which  the  enlargement  of  the  bone  ceases. 


Fig.  id. — Bunion.  Resection  of  the  Enlarged  Portion  of  the  Head  of  the 
First  Metatarsal.  The  operation  is  fully  described  in  the  text.  The  dotted  line 
shows  the  skin  incision,  the  continuous  one  that  of  the  bone  section.  The  great  toe  in  the 
rectified  position  is  represented  in  Fig.  14. 

The  incision  should  be  curved  towards  the  sole  at  each  end,  but  it 
should  not  be  carried  too  far  on  to  the  plantar  surface  for  fear  of 
subsequent  pain  in  the  scar  (see  Fig.  16).  The  incision  is  carried  down 
to  the  bone  both  at  its  anterior  and  posterior  extremities,  and  a  flap  is 
then  turned  downwards  so  as  to  expose  the  whole  of  the  enlarged  end  of 
the  bone.  While  turning  down  the  flap  it  is  as  well  to  take  the  oppor- 
tunity to  dissect  out  the  bursa ;  the  periosteum  should  not  be  taken 
up  with  the  flap.  After  the  whole  of  the  enlargement  has  been  completely 
exposed,  the  thickened  portion  is  removed  by  means  of  a  chisel  and 
hammer,  the  bone  being  divided  from  behind  forwards,  the  line  of  the 
incision  corresponding  to  that  of  the  shaft  of  the  metatarsal  bone.  The 
whole  of  the  enlarged  inner  surface  of  the  head  of  the  metatarsal  is 
removed,  and  with  it  a  small  portion  of  the  articular  surface  is  generally 
taken  away.  The  operation  upon  the  bone  is  completed  by  rounding  off 
the  upper  and  lower  margins  of  the  cut  surface  with  a  chisel  so  as  to 
avoid  sharp  edges  which  might  exert  injurious  pressure  subsequently ; 
the  surface  of  the  bone  should  be  left  absolutely  smooth  and  without 
any  sharp  edge  at  all.  This  is  a  point  of  particular  importance,  as  failure 
to  properly  observe  it  may  lead  not  only  to  considerable  pain  afterwards, 
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but  also  to  a  recurrence  of  the  trouble.  The  internal  lateral  ligament 
is  of  course  necessarily  detached  from  its  insertion  into  the  metatarsal 
bone.  After  the  removal  of  the  bone  it  is  well  to  introduce  a  tenotomy 
knife  into  the  joint  and  to  divide  the  external  lateral  ligament  so  as  to 
properly  remedy  the  abduction.  In  very  bad  cases  also,  where  the 
deflection  is  extreme,  it  may  sometimes  be  necessary  to  divide  some  of 
the  tendons  (more  particularly  the  long  extensor),  but  in  the  majority  of 
cases  this  is  not  called  for. 

After  division  of  the  ligaments  the  toe  is  forcibly  brought  inwards, 
and  the  deformity  is  somewhat  over-corrected,  that  is  to  say,  the  great 
toe  is  brought  into  a  position  of  slight  adduction.  In  doing  this  it  may 
be  necessary  to  divide,  by  means  of  a  tenotomy  knife,  any  structures 
which  are  tight  enough  to  resist  the  adduction  of  the  toe.  Care  must 
be  taken  to  see  that  the  rotation  of  the  phalanges  upon  the  metatarsal 
bone,  to  which  reference  has  already  been  made  (see  p.  15),  is  also  care- 
fully corrected ;  in  order  to  do  this  it  is  generally  necessary  to  divide 
the  outer  part  of  the  dorsal  ligament.  When  the  toe  has  been  brought 
straight,  an  attempt  should  be  made  to  shorten  the  internal  lateral  liga- 
ment so  that  it  may  form  an  obstacle  to  recurrence  of  the  deformity. 
It  is  not  very  easy  to  do  this  accurately ;  the  best  plan  is  to  pass  two  or 
three  catgut  stitches  through  the  remains  of  the  ligament,  and  fasten  it 
back  to  the  periosteum  behind  the  point  of  section  of  the  bone.  The 
wound  should  then  be  stitched  up  without  the  use  of  a  drainage  tube, 
the  usual  cyanide  dressings  put  on,  and  an  internal  wooden  splint  applied 
extending  along  the  inner  border  of  the  foot  from  the  heel  to  beyond 
the  toe 

The  splint  should  be  especially  thickly  padded  immediately  behind 
the  area  of  operation.  When  the  posterior  part  of  the  splint  has  been 
fastened  to  the  heel  and  the  instep,  a  considerable  deflection  inwards  of 
the  toe  can  be  obtained  by  drawing  it  to  the  extremity  of  the  splint  by  a 
separate  bandage.  The  deformity  will  then  be  over-corrected,  the  toe 
being  in  a  position  of  slight  adduction  and  fully  extended.  After  ten 
days  the  dressings  are  removed,  the  stitches  taken  out,  and  the  toe  carefully 
moved  by  the  surgeon  himself,  who  takes  care  to  keep  it  in  its  proper 
position.  Then,  while  the  toe  is  held  in  a  position  of  slight  adduction 
and  extension  with  the  rotation  corrected,  a  harrow  boracic  lint  bandage 
is  wound  around  it  and  carried  up  over  the  foot  and  instep,  and  bandages 
soaked  in  a  solution  of  silicate  of  potash  are  applied  outside  this.  After 
this  it  is  well  to  re-apply  the  wooden  splint  already  mentioned,  and  it 
should  be  kept  on  for  two  or  three  days,  at  the  end  of  which  time 
the  silicate  bandage  will  have  firmly  set.  The  wooden  splint  may  then  be 
taken  off  and  the  patient  allowed  to  walk  about  with  the  foot  in  a  gout- 
shoe. 

The  bandage  should  be  kept  on  for  six  weeks,  when  it  will  be  found 
that  the  toe  retains  its  position  fairly  well.    Passive  movements  should  next 


HALLUX  VALGUS  AND  BUNION. 


be  begun  and  carried  out  regularly  for  two  or  three  weeks,  so  as  to  get 
rid  of  any  adhesions  that  may  have  formed  in  the  joint  during  the  process 
of  healing  ;  these  however  very  rarely  give  rise  to  any  trouble.  The  patient 
should  then  wear  a  sock  with  a  separate  compartment  for  the  great  toe, 
and  for  two  or  three  months  it  is  well  also  to  wear  the  spring  apparatus 
just  described  for  bunion  (Fig.  15),  so  as  to  keep  the  member  in  its 
adducted  position.  Sometimes  the  result  is  so  good  that  this  is  not 
called  for,  and  the  use  of  a  boot  with  a  toe-post  is  all  that  is  necessary. 
Special  attention  will  have  to  be  paid  to  the  boots,  which  must  be 
constructed  on  the  principles  laid  down  on  page  16.  In  about  three  or 
four  months  after  the  operation  the  patient  is  generally  able  to  discard 
all  apparatus,  and  if  proper  boots  be  worn  there  will  be  no  fear  of 
recurrence  of  the  trouble.  The  results  of  the  operation  are  extremely 
satisfactory,  and  it  certainly  merits  a  wider  use  than  it  apparently  enjoys. 
It  is  important  to  remember  with  regard  to  it,  however,  that  the  joint  is 
necessarily  opened  and  that  strict  asepsis  is  therefore  a  matter  of  primary 
importance. 

Another  operation  has  been  proposed,  in  which  the  special  aim  is  not 
so  much  the  removal  of  the  enlarged  bone  as  the  correction  of  the  eversion. 
This  is  done  by  a  wedge-shaped  osteotomy 
just  behind  the  enlarged  head  of  the  first 
metatarsal,  through  an  incision  somewhat  internal 
to  the  one  above  described  (see  Fig.  17).  After 
the  removal  of  the  wedge  of  bone  the  toe  is 
brought  straight  and  secured  in  position  by 
splints  until  union  has  occurred.  This  operation 
no  doubt  overcomes  the  abduction,  and  in 
that  respect  has  a  certain  amount  of  advantage 
over  that  just  described,  but  it  leaves  untouched 
both  the  bursa  over  the  prominent  head  of 
the  metatarsal  bone  and  the  enlargement  in 

the  bone  itself,  which  are  essential  parts  of  FlG  ,7  _bunion  Cuneiform  Os- 
the  disease.  In  our  opinion  such  a  partial  ^^."rh^dotted  lines^w 
operation  is  seldom  called  for;  in  very  bad  fcg^^Jg^^SrSS 
cases,  however,  accompanied  by  almost  com-  defect  of  the  operation,  viz.,  that  the 

»  7  sr  J  projection  on  the  inner  aspect  ot  the  bone 

plete    anchylosis    of    the     joint,    it     may     be   st"l  remains  exposed  to  pressure. 

performed,   as   there   might   be  considerable 

difficulty  in  bringing  the  toe  straight  after  the  division  of  the 
ligaments,  as  carried  out  in  the  operation  first  mentioned.  Even  in 
these  cases,  however,  we  should  be  inclined  to  recommend  that,  in 
the  first  place,  the  bursa  and  the  enlargement  of  the  bone  should  be 
removed  as  described  above  (see  p.  19),  and  that  subsequently,  if  the  toe 
will  not  readily  come  straight,  an  osteotomy  of  the  metatarsal  bone  should 
be  performed  just  behind  the  head,  so  as  to  rectify  the  lateral  displacement. 
Excision  of  the  great  toe  joint  has  also  been  employed  for  this  affection 
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and  is  strongly  advocated  by  some ;  we  cannot  recommend  it  at  all. 
Removal  of  the  head  of  the  first  metatarsal  very  considerably  impairs  the 
walking  power  of  the  foot,  and,  in  view  of  the  satisfactory  results  obtained 
by  the  procedures  already  described,  we  are  inclined  to  think  that  such  an 
operation  is  entirely  unnecessary. 

(3)  The  surgeon  is  sometimes  called  upon  to  treat  a  bunion  in  which 
suppuration  has  occurred.  These  cases  should  be  first  of  all  treated  upon 
the  general  principles  applying  to  suppurative  bursitis  (see  Chap.  XIV.). 
The  cavity  should  be  laid  freely  open  and  drained,  and  dressings  suitable  to 
the  degree  and  character  of  the  inflammation,  such  as  cyanide  gauze  or  warm 
boracic  fomentations,  etc.,  should  be  applied.  It  is  out  of  the  question 
to  adopt  any  of  the  operative  procedures  just  described  for  the  radical 
cure  of  the  bunion,  until  the  wound  has  been  soundly  healed  for  some 
weeks  ;  its  cure  should  then  be  undertaken  upon  the  lines  already  laid  down. 

HALLUX  FLEXUS— HALLUX  RIGIDUS. 

In  this  condition  the  great  toe  is  somewhat  bent  downwards  towards 
the  plantar  surface,  and  any  attempt  to  extend  it  gives  rise  to  considerable 
pain.  The  result  is  that  the  patient  cannot  walk  with  the  foot  in  the 
normal  position  owing  to  the  necessity  of  avoiding  movement  of  the  toe ; 
generally  he  walks  upon  the  inner  border  of  the  foot,  which  is  kept  in 
the  abducted  position.  The  deformity  is  essentially  associated  with  flat 
foot,  and  indeed  in  many  cases  it  appears  to  be  the  direct  result  of  it. 

The  condition  of  hallux  rigidus  is  described  as  existing  alone ;  un- 
doubtedly cases  are  met  with  in  which  the  great  toe  is  painful  and  stiff 
but  not  flexed.  The  condition  of  flexion  will  however  invariably  develop 
later  if  the  affection  be  left  untreated.  Hence  we  shall  describe  the 
treatment  of  the  two  affections  under  one  head. 

TREATMENT. — The  treatment  of  this  affection  is  mainly  that  of 
flat  foot.  The  use  of  a  Whitman's  spring  combined  with  the  various 
exercises  recommended  in  the  treatment  of  fiat  foot  (see  p.  38)  will 
often,  especially  in  the  earlier  cases,  cause  the  patient  to  lose  his  pain 
very  rapidly ;  the  stiffness  of  the  joint  then  rapidly  disappears,  and  loco- 
motion is  no  longer  painful.  In  the  more  severe  cases,  however,  it  may 
be  necessary  to  combine  with  the  treatment  of  the  flat  foot,  division  of  the 
lateral  ligaments  of  the  joint  and  possibly  also  of  the  plantar  fascia. 

Moreover,  in  neglected  cases  of  very  long  standing  marked  alterations 
take  place  in  the  joint  and  the  ligaments,  so  that,  although  the  flat  foot 
may  be  remedied,  no  real  improvement  is  effected  in  the  toe,  which 
remains  stiff  and  painful.  These  cases  therefore  call  for  some  more 
radical  operation  for  their  cure,  and  this  may  take  the  form  either  of 
removal  of  the  base  of  the  first  phalanx  or  of  the  head  of  the  metatarsal 
bone,  the  aim  of  the  operation  being  to  allow  the  joint  to  be  brought 
straight  by  removing  one  of  the  articular  surfaces  which  enter  into  it. 
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The  operation  usually  done  is  removal  of  the  head  of  the  metatarsal ; 
the  great  objection  to  it,  however,  is  that  this  structure  is  one  of  the 
most  important  factors  in  proper  progression,  and  its  removal  will  there- 
fore be  likely  to  seriously  interfere  with  the  usefulness  of  the  foot. 
A  perfectly  good  result,  as  far  as  position  is  concerned,  is  obtained  by 
removing  the  base  of  the  first  phalanx,  and  this  is  the  procedure  that  we 
would  recommend  in  those  advanced  cases  in  which  one  of  the  severer 
methods  of  operative  treatment  is  called  for. 

The  operation  is  readily  done  through  an  incision  about  an  inch  in 
length,  parallel  and  a  little  internal  to  the  inner  border  of  the  extensor 
tendon.  The  periosteum  is  detached  from  the  first  phalanx  by  a  suit- 
able rugine,  and  the  base  of  the  bone  is  then  nipped  off  with  a  strong 
pair  of  cutting  pliers.  This  at  once  allows  the  toe  to  be  brought  straight 
without  any  tension.  The  wound  should  be  stitched  up  without  a  drainage 
tube,  the  usual  antiseptic  dressings  applied,  and  the  toe  fixed  by  means 
of  a  plantar  splint  so  padded  that  the  toe  is  somewhat  extended.  When 
the  wound  has  healed,  the  great  toe  and  front  part  of  the  foot  should 
be  put  up  in  a  silicate  bandage,  and  while  this  is  being  applied  the  arch 
of  the  foot  should  be  restored  as  much  as  possible  by  bending  the 
metatarsal  bones  downwards,  so  that  while  the  parts  are  being  kept  at 
rest  for  proper  consolidation  to  occur,  the  arch  of  the  foot  'is  also  well 
supported.  After  about  six  weeks  the  apparatus  may  be  left  off,  and  the 
patient,  provided  with  a  Whitman's  spring  (see  Fig.  23),  is  allowed  to 
walk  about.  The  results  are  usually  very  good;  there  is  no  pain  on 
walking,  and  locomotion  is  perfectly  satisfactory. 

METATARSALGIA,   OR   MORTON'S  DISEASE. 

This  is  an  important  condition,  presenting  many  points  of  interest, 
and  was  .first  fully  described  by  Morton,  of  Philadelphia,  after  whom  the 
disease  is  named.  It  consists  essentially  of  a  painful  affection  of  the  foot, 
the  seat  of  the  pain  being  usually  in  the  neighbourhood  of  the  heads  of 
the  third  and  fourth  metatarsal  bones.  The  pain,  which  is  of  a  neuralgic 
character,  is  referred  to  the  plantar  aspect ;  it  may  be  so  severe  that  the 
patient  is  entirely  unable  to  walk,  or  to  bear  any  pressure  upon  the  sole 
at  that  point.  Besides  this,  it  is  generally  impossible  for  the  patient  to 
wear  narrow  shoes,  and  in  some  cases  boots  or  shoes  of  any  kind. cannot 
be  tolerated.  It  is  generally  noticed  that  as  soon  as  the  shoes  are  taken 
off  and  the  foot  elevated,  the  pain  diminishes  or  ceases  entirely. 

A  further  characteristic  of  the  disease  is  that  callosities  form  upon  the  sole 
beneath  the  head  of  the  fourth  metatarsal ;  sometimes  they  also  form 
beneath  the  head  of  the  third,  or  even  the  second,  and  then,  to  avoid  pain, 
the  patient  bears  his  weight  upon  the  inner  border  of  the  foot,  and  avoids 
putting  any  pressure  upon  the  outer  side  at  all.  These  callosities,  besides 
adding  considerably  to  the  pain,  aie  liable  to  attacks  of  inflammation,  which 
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still  further  cripple  the  patient.  If  the  foot  be  examined,  it  is  found  that, 
when  the  toes  are  flexed  towards  the  sole  and  the  metatarsal  bones  are 
looked  at  from  the  dorsal  surface,  the  heads  of  those  in  the  neighbourhood 
of  which  the  pain  is  most  marked  are  on  a  lower  level  than  the  rest. 
This  is  apparently  due  to  some  relaxation  of  the  ligaments  that  bind  the 
heads  of  the  metatarsal  bones  together.  The  pain  is  supposed  by 
Morton  to  be  due  to  a  lateral  compression  of  the  foot,  so  that  the  head 
of  the  fifth  metatarsal  compresses  branches  of  the  external  plantar  nerve 
against  the  head  of  the  fourth.  Although  doubtless  in  some  cases  this 
explanation  may  be  the  correct  one,  in  others  the  pain  is  probably  to  a 
great  extent  due  to  the  increased  pressure  exerted  upon  the  sole  by  the 
head  of  the  bone  which  has  become  displaced  downwards  from  its  normal 
position. 

The  affection  not  infrequently  follows  upon  injury,  but  cases  un- 
doubtedly occur  in  which  there  is  no  history  of  injury  of  any  kind  :  these 
are  generally  the  ones  in  which  narrow  boots  are  worn,  and  in  which 
there  is  a  lateral  compression  of  the  metatarsal  bones.  The  condition  is 
also  often  associated  with  flat  foot,  and  sometimes,  when  the  depression  of 
the  arch  is  corrected,  the  whole  trouble  disappears.  It  occurs  more 
frequently  in  women  than  in  men. 

TREATMENT.  This  may  be  divided  into  palliative  and  operative, 
the  majority  of  cases,  except  those  of  long  standing,  yielding  as  a  rule  to 
the  former. 

(1)  Palliative  Treatment.  The  first  essential  is  that  the  patient  should 
wear  properly  fitting  boots.  It  is  of  the  greatest  importance  that  they 
should  be  sufficiently  wide  and  should  everywhere  afford  proper  support 
to  the  foot.  They  should  be  made  to  a  plaster  cast  of  the  foot,  as  it  is 
otherwise  very  difficult  to  combine  proper  support  with  avoidance  of  undue 
pressure.  In  addition  to  properly  fitting  boots,  a  Whitman's  spring  (see 
p.  39)  should  be  worn  to  support  the  arch  of  the  instep,  and  the  tiptoe 
exercises,  which  will  be  fully  described  in  the  treatment  of  flat  foot 
(see  p.  38),  may  with  advantage  be  combined  with  this  so  as  to  strengthen 
the  structures  in  the  sole.  Massage  is  of  considerable  value,  while  douch- 
ing of  the  foot  is  also  useful.  If  there  be  much  pain  an  anodyne 
linament,  such  as  belladonna,  or  the  application  of  belladonna  plasters 
to  the  sole  of  the  foot,  may  be  called  for.  If  belladonna  plasters  are 
used,  and  there  are  callosities  present,  a  hole  should  be  cut  in  the 
plaster  opposite  the  callosity,  much  in  the  same  way  as  the  central  hole  is 
made  in  a  corn  plaster.  The  majority  of  cases  which  in  the  early  stage 
are  treated  in  this  manner  will  yield  perfectly  satisfactory  results. 

(2)  Operative  Treatment.  In  bad  cases,  however,  more  particularly 
those  in  which  the  affection  has  lasted  for  a  considerable  time,  no  great 
benefit  results  from  any  of  these  procedures,  and  it  is  necessary  to  have 
recourse  to  operative  interference.  The  procedure  which  has  yielded  the 
best  results  up  to  the  present  time  is  removal  of  tlie  head  of  the  metatarsal 
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bone  which  is  unduly  depressed ;  in  most  cases  this  is  the  fourth, 
but  sometimes  it  is  necessary  to  remove  the  head  of  the  third  as  well. 
The  operation  is  a  simple  one,  and  is  performed  by  making  a  longi- 
tudinal incision  upon  the  dorsal  aspect  of  the  foot,  over  the  head  of 
the  affected  metatarsal  bone,  parallel  to  but  rather  on  one  side  of  the 
extensor  tendon.  The  edges  of  the  incision  are  held  aside,  the  tendon 
hooked  out  of  the  way,  and  the  soft  parts  are  separated  from  the  head 
of  the  bone  by  means  of  a  suitable  periosteum  detacher.  The  neck  of  the 
metatarsal  is  then  cut  through  by  cutting  pliers  or  a  saw,  and  after  division 
of  the  ligaments  attaching  it  to  the  neighbouring  bones,  the  head  is  removed. 
The  patient  will  require  to  lie  up  for  about  three  weeks  after  the  operation, 
and  it  is  essential  that  subsequently  he  shall  wear  properly  constructed 
boots — boots,  as  has  just  been  said,  made  to  fit  a  plaster  cast  of  the  foot, 
so  as  to  give  it  support  in  every  direction.  Should  flat  foot  be  present 
he  must  also  be  fitted  with  an  artificial  support  to  the  instep. 

CONTRACTIONS  OF  THE  FINGERS. 

The  majority  of  contractions  that  are  met  with  in  the  fingers  are 
acquired.  A  not  very  uncommon  condition,  which  is  congenital  or  hereditary, 
is  one  in  which  the  little  finger  is  flexed,  and  is  in  a  position  very 
similar  to  that  assumed  by  a  hammer  toe.  The  finger  is  flexed  at  the 
first  interphalangeal  joint  whilst  the  second  and  third  phalanges  are  in 
the  same  straight  line,  or  the  terminal  phalanx  joint  may  be  somewhat 
hyper-extended. 

TREATMENT. — The  conditions  may  or  may  not  call  for  treatment, 
according  to  the  degree  of  deformity  present.  In  slight  cases  it  passes 
practically  unnoticed,  and  does  not  cause  any  inconvenience.  When, 
however,  the  deformity  is  extreme,  or  when  it  is  necessary  to  remedy  it 
in  order  to  enable  the  patient  to  carry  out  some  particular  form  of  manual 
labour,  and  especially  when  the  right  hand  is  affected,  the  treatment 
should  be  conducted  practically  on  lines  identical  with  that  recommended 
for  hammer  toe  (see  p.  12).  In  the  slighter  cases  division  of  the  anterior 
and  lateral  ligaments  may  be  performed,  and  the  finger  afterwards  kept  on 
a  splint  for  a  considerable  time.  The  latter  should  at  first  be  worn  both 
night  and  day,  and  then,  after  the  lapse  of  from  four  to  six  weeks,  it 
may  be  left  off  during  the  day,  and  a  narrow  posterior  splint  applied 
during  the  night.  The  results,  however,  are  generally  very  unsatisfactory; 
the  deformity  being  congenital,  unless  treatment  be  commenced  at  a  very 
early  age,  the  joint  surfaces  are  so  altered  that  restoration  of  function 
is  rarely  perfect,  and  it  is  quite  a  question  whether  it  is  worth  the  patient's 
while  to  go  through  a  prolonged  course  of  treatment  by  splints  when 
there  is  a  great  chance  of  the  deformity  recurring. 

The  simplest  plan  in  these  cases  is  to  perform  an  operation  similar 
to  that  employed  for  the  cure  of  hammer  toe,  namely,  the  removal  of 
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the  head  of  the  first  phala?ix.  This  can  easily  be  done  by  a  lateral 
incision  upon  the  inner  side  of  the  little  finger,  so  as  to  expose  the  neck 
of  the  bone,  which  is  divided  by  cutting  pliers,  and  the  head  removed. 
The  wound  is  stitched  up,  the  finger  brought  straight  and  fixed  to  a  splint, 
and  kept  upon  it  from  four  to  six  weeks.  At  the  end  of  that  time  passive 
movement  is  begun  and  the  finger  may  be  left  free. 

DUPUYTREN'S  CONTRACTION. 

This  affection  is  essentially  due  to  a  contraction  of  the  digital  processes 
of  the  palmar  fascia,  the  main  body  of  that  structure  usually  being  only 
secondarily  affected.  In  typical  cases  the  course  of  the  affection  is 
extremely  slow.  It  is  generally  symmetrical  and  usually  first  affects  the  ring 
finger  on  each  side  ;  the  next  to  be  affected  is  generally  the  little  finger,  and 
in  bad  cases  the  remaining  fingers  may  become  attacked  one  after  another, 
but  in  any  case  the  ring  finger  is  the  most  markedly  contracted.  The 
condition  is  more  frequently  met  with  in  men  than  in  women,  and  generally 
attacks  those  over  fifty  years  of  age.  It  is  not  uncommonly  associated 
with  gout,  rheumatism,  or  osteo-arthritis.  In  some  cases  it  is  said  to  be 
hereditary,  but  whether  it  is  that  the  tendency  to  this  particular  deformity 
is  hereditary,  or  whether  it  is  due  to  the  associated  hereditary  gouty 
condition,  it  is  hard  to  say.  It  is  a  noteworthy  fact  that  the  contraction 
is  particularly  prone  to  occur  in  persons,  such  as  carpenters  and  the  like, 
whose  occupations  entail  considerable  and  repeated  pressure  by  tools  and 
instruments  against  the  palm  of  the  hand. 

PATHOLOGY. — The  essential  alteration  is  a  thickening  and  shortening 
of  the  palmar  fascia  and  the  various  processes  of  fibrous  tissue  given  off 
by  it.  These  changes  are  mainly  confined,  in  the  early  stages  at  any  rate, 
to  the  digital  processes,  the  result  of  their  shortening  being  a  flexion  of 
the  finger  at  the  metacarpo-phalangeal  joint.  Later  on,  as  the  contraction 
gets  more  marked,  there  is  flexion  of  the  first  interphalangeal  joint  as  well; 
the  second  generally  remains  unaffected,  the  two  terminal  phalanges  being 
nearly  in  the  same  straight  line.  Still  later  in  the  disease,  the  thickening 
affects  the  body  of  the  palmar  fascia,  which  then  shows  irregular  masses  of 
fibrous  tissue  upon  it.  In  addition  to  the  palmar  fascia  and  its  digital  pro- 
cesses, the  thickening  also  affects  the  small  fibrous  bands  which  pass  from 
the  surface  of  the  fascia  to  the  skin.  The  result  of  this  is  that  the 
skin  becomes  bound  down  to  the  palmar  fascia  and  much  puckered, 
so  that  there  are  often  hard  horny  ridges  and  irregular  thickenings  in 
the  palm,  which  are  found  to  be  due  to  the  thickened  fibrous  slips  with 
the  adherent  skin  over  them.  This  point  is  one  that  it  is  important 
to  bear  in  mind  when  treating  the  condition.  There  is  no  primary 
contraction  of  the  flexor  tendons,  and  it  is  almost  invariably  found  that, 
after  all  the  fascial  structures  have  been  divided,  the  tendons  offer  no  bar 
to  the  re-position  of  the  finger.    When,  however,  the  affection  has  lasted 
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for  a  long  time,  there  is  marked  secondary  contraction  of  the  ligaments  of 
the  various  articulations  that  have  been  kept  flexed,  and  these  structures  will 
require  division  before  the  fingers  can  be  brought  into  proper  position. 

TREATMENT. — Nothing  but  operative  interference  is  likely  to  be 
successful.  Attempts  to  prevent  or  overcome  the  deformity  by  stretching 
the  fascia  by  splints,  elastic  traction,  and  the  like,  merely  cause  great  pain, 
irritate  the  fascia,  and  lead  to  a  rapid  increase  in  the  contraction.  At  the 
same  time  it  must  be  admitted  that  the  operative  treatment  of  this 
condition  is  not  so  satisfactory  in  its  results  as  could  be  wished,  because 
there  is  always  a  marked  tendency  to  the  reproduction  of  the  deformity. 
The  operative  treatment  may  be  carried  out  subcutaneously  or  by  means 
of  open  incisions. 

(1)  Subcutaneous  division  of  the  palmar  fascia  and  the  processes 
connected  with  it  is  the  method  most  commonly  employed,  but  it  is  not 
always  the  most  satisfactory.  Before  performing  this,  or  indeed  any 
operation  upon  the  palm,  certain  preliminary  steps  should  be  taken  to 
soften  the  skin  as  much  as  possible.  They  should  be  persevered  with  for 
several  days  beforehand,  and  should  take  the  form  of  frequent  soaking  of 
the  palm  in  water  as  hot  as  can  be  borne,  washing  with  soft  soda-soap, 
and  frequent  inunctions  of  glycerine,  vaseline,  or  lanoline.  The  inunction 
should  be  done  by  a  process  analogous  to  the  kneading  process  of  massage 
(see  Part  I.,  p.  22).  The  operation  itself  must  he  carried  out  with 
scrupulous  regard  to  antiseptic  precautions,  the  skin  being  purified  in  the 
manner  described  for  the  disinfection  of  the  skin  in  general  (see  Part  I., 
p.  161).  A  tenotomy  knife  with  a  very  small  cutting  blade  is  cautiously 
insinuated  into  the  fat  between  the  skin  and  the  fascia  with  its  blade 
parallel  to  the  surface  of  the  latter;  the  cutting  edge  is  then  turned 
towards  the  fascia,  and  the  contracted  bands  (which  are  rendered  evident 
by  traction  upon  the  finger)  are  divided  one  after  the  other,  the  knife 
being  pushed  in  various  directions  according  to  their  situation.  As  a  rule 
a  good  many  punctures  are  required,  and  the  fascia  must  be  scored  in  all 
directions.  The  principal  seat  of  division  will  be  in  the  digital  processes, 
so  that  the  punctures  are  generally  made  between  the  transverse  crease  of 
the  palm  and  the  line  of  the  first  interphalangeal  joint.  Where  there  is 
also  puckering  of  the  skin,  the  knife  should  be  swept  between  the  skin 
and  the  fascia,  with  the  blade  parallel  to  the  surface  of  the  latter,  so  as 
to  free  the  adherent  portions.  The  operation  should  be  carried  out  with 
the  greatest  care  and  thoroughness,  and  considerable  time  has  usually 
to  be  spent  over  it ;  from  half  to  three-quarters  of  an  hour  is  not  at 
all  infrequently  required  to  find  and  divide  all  the  tight  bands  of  fascia 
present.  It  is  no  good  whatever  to  attempt  to  cure  the  affection  by  simply 
dividing  the  fascia  by  one  or  two  transverse  divisions  of  the  main  contracted 
mass. 

In  bad  cases  it  will  be  necessary,  in  addition  to  the  division  of  the 
fascia,  to  cut  the  ligaments  of  the  affected  joints,  particularly  the  first 
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interphalangeal.  This  can  be  done  quite  easily  by  slipping  the  tenotomy 
knife  into  the  joint  and  dividing  the  ligaments.  After  all  the  tense  fascial 
bands  have  been  divided,  the  finger  is  put  firmly  upon  the  stretch  and 
the  palm  kneaded,  so  as  to  rupture  any  fibres  that  may  have  escaped 
division.  In  doing  this  it  is  often  found  necessary  to  re-introduce  the 
tenotomy  knife,  and  to  divide  some  tight  band  that  has  not  previously 
been  noticed.  A  pad  of  antiseptic  gauze  is  then  placed  in  the  palm,  and 
the  hand  put  up  on  a  palmar  splint  (see  Fig.  -18)  which  is  padded  especially 
thickly  beneath  the  fingers,  so  as  to  produce  good  extension  when  the 
hand  is  bandaged  down  to  it.  Care  must,  however,  be  taken  not  to 
extend  the  fingers  unduly  when  the  contraction  is  great  and  the  skin 
much  thickened,  partly  because  considerable  pain  would  be  caused  and 


Fig.  18.  — Dupuytren's  Contraction.  Splint  for  use  immediately  after  Sub- 
cutaneous Division  of  the  Fascia.  This  is  a  very  useful  form,  as  it  is  made  of 
light  metal  well  padded,  and  can  therefore  be  bent  somewhat  should  it  be  difficult  to  get 
the  finger  straight  immediately  after  the  operation  ;  it  can  then  be  straightened  out 
gradually  later  on  as  the  finger  stretches.    (After  Adams.) 

partly  because  the  skin  may  be  tightly  stretched  and  slough,  since  its 
vitality  has  been  considerably  interfered  with  by  the  operation.  In 
bad  cases  it  is  better,  therefore,  to  leave  the  fingers  somewhat  flexed 
for  the  first  24  or  48  hours,  and  then  gradually  to  increase  the  extension. 
This  can  easily  be  done  by  readjusting  the  splint  and  increasing  the 
padding,  or  by  fastening  the  metacarpals  to  the  splint  by  an  elastic 
bandage,  so  as  gradually  to  press  the  palm  down  flat  upon  the  splint,  the 
fingers  being  separated  from  it  by  the  padding.  In  the  course  of  a  week 
or  so  the  fingers  should  have  become  so  stretched  as  to  be  rather  over- 
extended. 

At  first  the  splint  must  be  worn  night  and  day  for  three  or  four  weeks ; 
at  the  end  of  that  time  a  dorsal  splint  may  be  substituted  for  it.  The 
bes.t  form  of  dorsal  splint  is  one  which  takes  purchase  from  the  lower 
part  of  the  forearm  about  three  or  four  inches  above  the  wrist,  and  is 
fastened  round  the  latter  with  suitable  straps.  From  this  point  the  splint 
should  extend  over  the  inner  side  of  the  dorsum  of  the  hand  as  far  down 
as  the  knuckles,  and  from  this  main  piece  separate  prolongations,  one  for 
each  of  the  affected  fingers,  arise.  These  prolongations  are  bent  somewhat 
backwards  from  the  main  portion  of  the  splint,  so  that  when  the  fingers 
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are  fastened  to  them,  which  is  best  done  by  means  of  elastic  bands,  they 
are  pulled  well  back  into  a  position  of  slight  hyper-extension  (see  Fig.  19). 
By  this  arrangement  the  thumb  and  any  of  the  fingers  that  are  not  affected 
are  left  free,  so  that  the  patient  can  use  the  hand  to  a  certain  extent. 
It  should  be  worn  night  and  day  until  at  least  six  weeks  have  elapsed 
from  the  time  of  operation,  but  it  should  be  taken  off  two  or  three  times 
daily  so  as  to  allow  the  fingers  to  be  exercised,  and  massage  and  passive 
movement  to  the  palm  and  finger  to  be  employed ;  at  the  end  of  six 
weeks  it  may  be  left  off  during  the  day  and  worn  only  at  night.  The 
use  of  the  splint  at  night  should  not  be  given  up  for  at  least  six  months 
after  the  operation ;  at  the  end  of  that  time  it  can  generally  be  abandoned 


Fig.  ig. — Dupuytren's  Contraction.  Splint  for  maintaining  full  extension 
after  Subcutaneous  Division  of  the  Fascia.  1  his  splint  is  somewhat  similar  to 
that  shown  in  Fig.  18,  except  that  it  is  applied  on  the  dorsal  surface  of  the  hand,  and 
takes  purchase  from  the  wrist.  Hence  more  powerful  extension  of  the  fingers  can  be 
got.  The  finger  prolongations  (which  will  vary  in  number  according  to  the  fingers 
affected)  can  be  bent  backwards  if  necessary,  as  the  splint  is  made  of  malleable  metal. 

entirely.  Where  there  is  much  stiffness  of  the  joints,  and  considerable 
rigidity  of  the  skin  with  hard  horny  thickenings,  a  course  of  treatment 
by  the  superheated  air  apparatus  (Tallerman's)  is  very  useful  in  getting 
the  part  supple;  the  fingers  should  be  repeatedly  moved,  the  palm  kneaded, 
and  glycerine  or  lanoline  rubbed  into  it,  so  as  to  soften  the  skin  as  much 
as  possible. 

The  usual  result  of  subcutaneous  division  of  the  fascia  carried  out  in 
this  manner  is  that  the  patient  remains  well  for  three  or  four  years,  and 
then  the  contraction  recurs,  and  a  second  operation  is  required,  the  results 
of  which  may  be  as  satisfactory  as  those  of  the  former  one.  No  per- 
manent cure  can,  however,  be  looked  for  by  this,  or  indeed,  unfortunately, 
by  any  other  method. 

(2)  The  open  operations  of  any  value  for  the  treatment  of 
Dupuytren's  contraction  are  two  in  number — (a)  dissection  out  of  the  whole 
of  the  contracted  fascia,  and  (b)  division  of  the  fascia  and  the  skin  by 
a  V-shaped  incision,  so  as  to  enable  the  finger  to  be  extended,  without 
removal  of  any  portion  of  the  fascia.  Each  method  has  its  own  particular 
value,  and  the  indications  for  each  will  be  considered  immediately;  mean- 
while we  shall  describe  the  two  operations. 

(17)  Excision  of  the  contracted  Fascia. — After  the  skin  has  been  softened 
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beforehand  as  much  as  possible  in  the  manner  just  described,  it  is  thoroughly 
disinfected,  and  a  vertical  incision  is  made  over  the  contracted  band 
extending  from  the  root  of  the  finger  (or  further  down,  if  necessary)  to 
its  upper  limit,  and  then  transverse  incisions  are  made  at  each  end  of 
the  vertical  incision,  so  that  the  flaps  of  skin  can  be  turned  out  on  each 
side  (see  Fig.  20).  If  there  are  any  marked  horny  indurations  in  the 
skin  over  the  contracted  band,  they  should  be  included  in  an  elliptical 
incision,  and  removed  at  the  same  time.  Considerable  difficulty  is  often 
experienced  in  turning  aside  the  skin  over  the  contracted  fascia  if  the 


Fig.  20. — Excision  in  Dupuytren's  Contraction  of  the  Palmar  Fascia.  The 
left-hand  figure  shows  the  incision  made  over  the  contracted  band  of  fascia  that  is  to  be 
excised.  In  the  right-hand  figure  (drawn  to  a  larger  scale),  the  flaps  are  shown  turned 
aside,  and  the  slips  of  contracted  fascia  requiring  to  be  dissected  out  are  seen. 


finger  be  much  flexed,  and  in  these  cases  it  is  a  good  plan  to  introduce  a 
tenotomy  knife  before  making  the  skin  incision,  and  to  sweep  it  between 
the  skin  and  the  fascia  so  as  to  separate  the  two  structures  from  one 
another ;  this,  however,  should  only  be  done  in  one  or  two  places,  and 
then  very  cautiously,  because  to  a  certain  extent  it  endangers  the  vitality 
of  the  skin.  After  the  flaps  are  turned  aside  the  contracted  band  of 
fascia  is  dissected  completely  and  cleanly  out  together  with  all  the  slips 
going  to  the  fingers.  Subsequently,  by  means  of  a  tenotomy  knife,  the 
contracted  ligaments  around  the  joint  may  be  divided  if  this  should  be 
found  necessary  in  order  to  bring  the  finger  straight. 

It  is  by  no  means  easy  to  approximate  the  edges  of  the  wound  after 
the  operation,  especially  when  a  portion  of  the  skin  has  been  excised. 
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This  is  largely  due  to  the  fact  that  the  skin  is  shortened  by  the  disease 
both  in  the  transverse  and  the  longitudinal  directions.  It  is,  however, 
necessary  to  stitch  the  skin  together  as  closely  as  possible,  and  immediate 
skin-grafting  should  be  employed  for  any  raw  surface  left.  It  is  imperative 
that  no  granulating  surface  should  remain,  as  otherwise  the  scar  which 
forms  will  materially  hamper  the  progress  of  the  case.  The  after-treat- 
ment is  exactly  the  same  as  that  described  for  subcutaneous  tenotomy. 

(/>)  In  the  other  operation,  a  V-shaped  incision  is  made  in  the  palm 
and  carried  through  both  skin  and  fascia.     The  apex  of  the  V  should 


Fig.  21. — The  V-Shaped  Operation  for  Dupuytren's  Contraction.  A  shows 
the  hand  after  the  incision  has  been  made  through  the  fascia  and  the  finger  straightened. 
The  raw  surface  thus  left  is  closed  by  employing  sutures  in  the  manner  shown  in  B. 
There  is  often  a  small  raw  surface  left  at  the  junction  of  the  three  limbs  of  the  Y  ;  this 
should  be  covered  by  a  skin  graft. 


be  opposite  the  centre  of  the  base  of  the  finger  which  is  most  con- 
tracted, and  from  this  point  incisions  are  carried  upwards  into  the  palm 
on  each  side,  diverging  from  each  other  and  ending  about  the  transverse 
crease  (see  Fig.  21,  A).  The  incisions  are  carried  down  through  skin  and 
fascia,  the  latter  being  completely  divided,  and  no  attempt  is  made  to 
separate  the  former  from  the  latter.  The  finger  can  then  be  stretched 
out  without  tearing  through  or  dividing  any  tight  bands.  After  the  finger 
is  brought  straight  a  large  triangular  wound  is  left  in  the  palm,  but  this  can 
generally  be  stitched  together  if  the  skin  be  at  all  supple,  so  that  little  or 
no  raw  surface  is  left.  The  sides  of  the  wound  are  brought  together  by 
stitches,  and  the  apex  of  the  V  fits  in  between  them  where  they  diverge 
higher  up  (see  Fig.  21,  B),  so  that  there  is  complete  closure  of  the  wound. 
In  some  cases  the  skin  is  not  sufficiently  elastic  and  a  certain  amount  of  raw 
surface  is  left,  which  should  be  immediately  covered  with  a  skin  graft. 
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The  preliminary  treatment  of  the  palm,  in  order  to  render  it  supple,  is  the 
same  as  before,  and  the  after-treatment  is  identical  with  that  for  the  sub- 
cutaneous operation  (see  p.  28).  The  immediate  result  of  this  operation 
is  usually  satisfactory,  but  here,  as  in  the  former  case,  the  contraction 
tends  to  recur. 

The  after-treatment  is  the  same  as  that  already  described  for  the  other 
method  (see  p.  28). 

We  shall  now  briefly  consider  the  points  that  would  lead  the  surgeon  to 
prefer  any  one  of  these  operations  to  the  others  in  particular  cases.  (1)  In 
early  cases,  where  the  fingers  are  not  bent  beyond  a  right  angle,  subcutane- 
ous tenotomy  is  usually  as  satisfactory  a  method  as  any  other,  and  is  the 
one  that  should  be  chosen.  (2)  Where  there  are  only  one  or  two  tight  bands, 
where  the  skin  is  not  markedly  puckered,  and  where  the  fingers  are  not 
greatly  contracted,  the  best  method  is  to  remove  the  fascia  by  careful 
dissection, — the  second  procedure  described.  (3)  In  very  advanced  cases, 
where  the  fingers  are  tightly  bound  down  to  the  palm,  this  latter  operation 
oannot  be  performed,  because  it  is  impossible,  on  account  of  the  con- 
traction of  the  fingers,  to  get  proper  access  to  the  palm  so  as  to  make  the 
requisite  incisions.  Under  these  circumstances  the  best  treatment  is  to 
perform  tenotomy  in  the  first  instance,  and  to  get  the  finger  as  straight 
as  possible  by  this  means.  As  a  rule,  however,  tenotomy  will  not  allow 
the  finger  to  come  quite  straight  because  the  skin  itself  is  contracted, 
and  therefore  the  result  is  incomplete.  The  third  operation  described, 
namely,  that  by  the  V-shaped  incision,  may  be  very  usefully  combined 
with  tenotomy  so  as  to  complete  the  straightening  of  the  finger,  which 
the  former  method  has  commenced.  The  two  operations  should,  however, 
be  done  at  different  times.  The  result  of  the  tenotomy  is  to  endanger  the 
vitality  of  the  skin  at  various  points ;  this,  however,  very  rarely  sloughs, 
unless  too  great  pressure  be  brought  to  bear  on  it ;  but  if  a  V-shaped 
incision  were  made  immediately  after  the  tenotomy  was  completed  the 
damaged  portions  of  the  skin  would  almost  certainly  die.  Hence  a 
sufficient  time  must  be  allowed  to  elapse  between  the  tenotomy  and  the 
open  operation  to  allow  these  damaged  portions  of  skin  to  properly 
recover,  and  during  this  time  the  fingers  should  be  kept  somewhat  extended 
on  a  splint;  three  weeks'  interval  is  usually  enough.  It  is  quite  useless  to 
attempt  to  perform  the  operation  of  dissecting  out  the  contracted  fascia 
immediately  after  tenotomy  has  been  done,  because  all  the  tense  bands  have 
been  divided,  and  they  cannot  be  properly  recognized.  This  is  the  reason 
why  the  V-shaped  operation  is  to  be  preferred  to  the  other  in  these  cases. 

CONTRACTIONS  AFTER  BURNS. 

It  is  not  at  all  uncommon,  especially  in  young  children,  to  get  con- 
traction of  the  fingers  as  a  result  of  the  cicatricial  contraction  following 
upon  burns,  and  this  is  of  the  greatest  importance  because  of  the  resulting 
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uselessness  of  the  hand.  The  burns  are  generally  produced  by  grasping 
something  red-hot,  such  as  a  poker,  or  falling  on  to  the  bars  of  a  grate,  and 
burning  the  palmar  surface  of  the  fingers.  The  result  of  this  is  a  granulating 
wound  which,  when  cicatrization  is  complete,  gives  rise  to  ridges  of  cicatricial 
tissue  extending  from  the  palmar  surface  of  the  tips  of  the  fingers  to  the 
palm,  the  fingers  becoming  bent  and  rigid  from  the  contraction  of  the  scar. 
It  is  generally  absolutely  impossible  to  extend  the  affected  fingers. 

TREATMENT. — The  deformity  is  somewhat  difficult  to  remedy.  If 
the  bands  be  simply  divided  transversely,  recurrence  of  the  contraction  will 
almost  inevitably  occur  as  the  wound  heals,  and  the  deformity  will  be 
reproduced.  A  transverse  division  of  the  cicatricial  band,  followed  by 
immediate  skin-grafting  of  the  raw  surface,  also  fails  to  give  a  satisfactory 


Fig.  22. — Operation  for  the  relief  of  contraction  of  a  finger  after  a 
Burn. — A  shows  the  incisions  fur  raising  the  lateral  Haps;  the  portion  between  them  is 
cicatricial  and  is  dissected  out.  B  shows  the  ringer  straightened  after  this  lias  been  done. 
The  flaps  are  sutured  together  throughout  most  of  their  extent,  the  triangular  raw 
.surfaces  left  above  and  below  being  covered  by  skin  grafts. 


result.  The  best  treatment,  on  the  whole,  is  to  dissect  out  the  entire 
cicatrix  in  the  skin  and  all  the  cicatricial  tissue  on  the  front  of  the  finger, 
and  then  to  straighten  the  latter.  This  may  be  done  as  follows.  An 
incision  is  carried  from  end  to  end  of  the  finger  upon  each  side  of  the 
central  cicatrix,  and  as  near  to  it  as  possible,  and  at  each  end  the  incision 
is  curved  outwards  so  that  it  nearly  reaches  the  dorsum  (see  Fig.  22,  A). 
In  this  way  a  flap  is  marked  out  on  each  side  of  the  finger,  and  these  are 
11.  c 
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dissected  up  so  as  to  completely  expose  all  the  cicatricial  tissue.  The 
central  cicatrix  and  the  cicatricial  tissue  surrounding  it  are  then  dissected  out, 
after  which  it  will  generally  be  found  that  the  finger  can  be  brought 
straight,  although  in  some  cases,  where  the  contraction  has  lasted  for  a 
considerable  length  of  time,  it  may  be  necessary  to  divide,  in  addition, 
some  of  the  various  ligaments  around  the  joints.  After  the  finger  has  been 
straightened,  the  flaps  may  be  got  to  meet  in  the  middle  line  throughout 
the  greater  part  of  their  extent,  a  triangular  raw  space  being  generally  left  at 
either  end;  the  latter  must  be  covered  with  skin-grafts  (see  Fig.  22,  B).  The 
advantage  of  this  plan  over  that  of  simply  dividing  the  cicatrix  transversely 
and  then  skin-grafting  is  that  over  the  centre  of  the  finger  corresponding, 
say  to  the  middle  phalanx,  the  raw  surface  is  completely  covered  in  by  skin  so 
that  no  contraction  occurs.  Should  any  contraction  occur  where  the  skin- 
grafts  have  been  applied,  it  is  not  a  matter  of  such  great  moment.  In  order 
still  further  to  guard  against  the  tendency  to  contraction,  the  hand  should  be 
put  upon  an  anterior  splint,  with  the  finger  hyper-extended,  until  the  wound 
has  healed.  After  about  a  fortnight's  interval,  a  back  splint,  similar  to 
that  already  described  for  use  in  Dupuytren's  contraction  (see  Fig.  19), 
should  be  substituted,  and  to  this  the  finger  or  fingers  are  fastened  back 
day  and  night  for  six  or  eight  weeks.  At  the  end  of  the  first  fortnight, 
when  the  wound  has  healed,  the  splint  should  be  removed  three  or 
four  times  a  day,  and  massage  and  passive  movements  carefully  carried  out. 
After  eight  weeks  the  splint  is  left  off  during  the  day,  and  the  patient 
should  be  encouraged  to  use  the  fingers  constantly.  The  splint,  however, 
should  be  worn  at  night  for  six  or  eight  months  longer. 


CHAPTER  II. 


FLAT  FOOT. 

Flat  foot  is  essentially  an  affection  of  adolescence ;  it  may  however  occur 
in  comparatively  young  children,  and  it  is  also  met  with  after  growth  has 
ceased.  It  is  sometimes  spoken  of  as  "spurious  valgus,"  but  in  reality 
it  has  nothing  in  common  with  true  valgus,  as  it  is  primarily  due  to  the 
giving  way  of  the  arch  of  the  foot. 

CAUSES. — The  primary  cause  of  this  affection  has  been  variously 
described  by  different  authors,  but  it  consists  essentially  of  an  inability  of 
the  instep  to  support  the  weight  of  the  body  which  is  thrown  upon  it. 
The  affection  may  develop  either  acutely  or  gradually.  Acute  flat  foot  is 
generally  the  result  of  some  inflammatory  condition  affecting  the  structures 
in  the  sole,  more  particularly  the  calcaneo-scaphoid  ligaments  ;  it  is  common 
after  gonorrhoea  as  one  form  of  gonorrhceal  rheumatism,  after  rheumatism 
itself,  and  after  any  inflammatory  conditions  about  the  foot  which  soften  and 
weaken  the  ligaments.  In  most  cases  the  condition  develops  slowly,  and 
this  is  most  marked  in  weakly  subjects  and  in  those  whose  occupations 
entail  prolonged  standing,  such  as  barmaids,  shop-assistants,  and  the  like.  It 
is  also  met  with  in  association  with  rickets  and  with  various  ricketty  deformities 
of  the  extremities,  particularly  genu  valgum,  where  the  weight  of  the  body 
is  thrown  more  upon  the  inner  border  of  the  foot  than  upon  the  sole ; 
in  fact,  any  condition  which  leads  to  abnormal  eversion  of  the  foot  tends  to 
throw  the  weight  upon  its  inner  border  and  favours  the  production  of  this 
deformity.  The  condition  seems  to  be  more  common  in  males  than  in 
females. 

PATHOLOGICAL  CHANGES. — As  the  result  of  the  yielding  of  the 
arch  of  the  foot,  the  head  of  the  astragalus  becomes  partially  dislocated 
inwards  and  downwards  from  the  scaphoid  bone,  and  in  bad  cases  it  may 
only  articulate  with  the  latter  at  its  extreme  outer  part.  As  a  consequence, 
the  head  of  the  astragalus  forms  a  marked  prominence  beneath  the  skin 
on  the  inner  border  of  the  foot,  the  arch  of  the  foot  disappears,  and  the 
whole  sole  is  applied  flat  to  the  ground.     There  is  also  a  tendency  for 
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the  anterior  part  of  the  foot  to  become  abducted,  so  that  in  bad  cases 
the  inner  border  of  the  foot  may  be  actually  convex  and  the  outer  con- 
cave. The  outer  border  of  the  foot  subsequently  becomes  somewhat 
elevated,  and  the  patient  walks  more  on  the  inner,  although  not  to  the 
same  extreme  degree  as  in  cases  of  talipes  valgus. 

As  fiat  foot  develops,  a  certain  amount  of  pain  is  practically  always 
present,  although  it  varies  considerably  both  in  situation  and  degree. 
In  the  acute  form  of  the  disease,  due  to  an  inflammatory  condition  of 
the  ligaments,  the  pain  is  usually  so  severe  that  the  patient  is  entirely  unable 
to  walk.  Here  it  is  chiefly  felt  about  the  centre  of  the  sole  beneath 
the  head  of  the  astragalus,  and  there  is  also  marked  tenderness  on  upward 
pressure  at  that  spot.  This  is  no  doubt  due  to  the  stretching  of  the 
ligaments  about  the  mid-tarsal  joint.  In  the  more  advanced  cases,  in 
addition  to  these  symptoms,  considerable  pain  is  also  experienced  along 
the  outer  border  of  the  foot,  both  on  the  outer  side  of  the  metatarsus 
and  about  the  external  malleolus.  The  pain  in  the  latter  situation  is 
often  due  to  actual  pressure  of  the  os  calcis  against  the  tip  of  the  fibula. 
Except  in  very  extreme  cases,  the  tendons  about  the  ankle  are  unaltered, 
but,  in  long  standing  ones,  the  peronei  tendons  get  tense,  and  their  division 
is  necessary  before  the  deformity  can  be  overcome. 

In  very  severe  cases  indeed,  the  peronei  tendons  may  be  dislocated 
from  their  groove  and  lie  upon  or  anterior  to  the  external  malleolus.  In 
cases  of  long  standing,  marked  changes  also  occur  in  the  bones;  the  uncovered 
portion  of  the  head  of  the  astragalus  becomes  deprived  of  its  cartilage  and 
somewhat  enlarged,  so  that  it  cannot  be  replaced  in  its  proper  position. 
Sometimes  actual  bony  anchylosis  may  take  place. 

TREATMENT.— For  the  purposes  of  treatment  flat  foot  may  be 
divided  into  five  more  or  less  distinct  stages,  (i)  A  patient  who  has 
hitherto  had  a  normal  arch  to  the  foot  begins,  comparatively  suddenly,  to 
complain  of  pain  on  standing  referred  to  the  centre  of  the  sole.  On 
examination  there  is  considerable  tenderness  on  upward  pressure  in  the 
sole,  and  obliteration  of  the  arch  of  the  instep.  This  form  of  the 
affection  is  generally  known  as  "acute  flat  foot,"  and  is  usually  associated, 
as  has  already  been  said,  with  an  inflammatory  condition  of  the  ligaments 
supporting  the  head  of  the  astragalus.  Here,  in  the  early  stage,  there  is 
no  difficulty  in  bringing  the  foot  into  proper  position  and  restoring  the 
arch ;  no  bony  deformity  has  yet  taken  place,  nor  is  there  any  shortening 
of  the  ligaments  or  tendons  on  the  outer  side  of  the  foot. 

(2)  Chronic  cases  characterized  by  very  slight  pain,  in  which  the  arch 
can  be  readily  restored  by  manipulation. 

(3)  Those  in  which  there  is  considerable  deformity,  and  in  which  the 
arch  can  only  be  restored  with  difficulty. 

(4)  Bad  cases,  with  marked  deformity  which  cannot  be  reduced  without 
the  employment  of  considerable  force. 

(5)  The  most  severe  cases  of  all,  accompanied  by  much   bony  de- 
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formity  or  anchylosis,  in  which  reduction  is  impossible  even  with  great 
force. 

(i)  Acute  Flat  Foot. — The  treatment  must  be  directed  firstly  to  the 
arrest  of  the  inflammatory  condition  which  is  the  primary  cause  of  the 
affection,  and,  secondly,  to  the  support  of  the  arch  of  the  instep  until 
the  parts  have  had  time  to  become  consolidated.  The  main  essential  is 
rest ;  the  patient  must  be  prohibited  from  standing  or  bearing  any  weight 
at  all  upon  the  foot.  Another  essential  is  to  arrest  the  inflammatory 
condition  causing  the  trouble.  The  means  at  our  command  for  this  purpose 
are  numerous  and  the  choice  of  any  particular  form  will  to  a  large  extent 
depend  upon  the  cause  of  the  affection. 

In  gonorrheal  cases,  for  example,  the  treatment  must  be  directed  to 
the  general  condition  as  well  as  to  the  local  disease.  This  will  involve 
the  use  of  the  methods  appropriate  for  the  treatment  of  gonorrhoeal 
diseases  of  joints  and  ligaments,  which  we  shall  describe  in  detail  in 
the  following  volume.  It  will  suffice  here  to  say  that  in  the  early  stages 
the  application  of  leeches  and  hot  fomentations  are  of  the  greatest 
value  ;  as  the  acuter  symptoms  subside,  the  use  of  iodine  may  be 
substituted,  and  later  still  the  employment  of  massage  and  passive  move- 
ment. In  all  cases  the  patient  should  lie  with  the  knee  bent,  and  the  leg 
resting  upon  the  outer  side  of  the  foot — a  position  somewhat  closely 
resembling  that  of  the  tailor  when  at  work.  The  general  treatment  most 
suitable  for  the  condition  will  consist  mainly  in  the  internal  administration 
of  quinine  and  iron,  whilst  locally,  injections,  or  still  better  local  applica- 
tions to  the  urethra  by  the  urethroscope  should  be  employed  to  arrest  the 
gonorrhceal  discharge.  This  question  will  be  dealt  with  more  fully  under 
the  heading  of  gonorrhoea. 

It  is  absolutely  essential  for  the  successful  treatment  of  these  cases  to 
remember  the  great  tendency  there  is  to  the  production  of  anchylosis  after 
gonorrhceal  arthritis.  Whilst  rest  is  essential  in  the  earlier  stages,  the 
use  of  fixation  apparatus,  such  as  plaster  of  Paris,  must  be  very  cautiously 
employed,  and  should  not  be  continued  for  too  long  a  time.  Wherever 
it  is  found  that  the  arch  of  the  instep  is  sufficiently  maintained  by  making 
the  patient  lie  in  bed  with  the  knee  flexed  and  the  weight  of  the  leg 
bearing  upon  the  outer  border  of  the  foot,  it  is  better  to  avoid  any 
form  of  fixation  apparatus  entirely,  and,  as  soon  as  the  condition  of 
the  parts  will  allow,  to  employ  massage  and  active  and  passive  movements. 

In  the  cases  associated  with  the  ordinary  rheumatic  condition,  salicylates 
should  be  administered,  while,  if  the  pain  be  at  all  acute,  hot  fomentations 
locally  are  of  considerable  value.  The  patient  should  also  be  confined  to 
bed,  and,  for  the  first  few  days,  should  be  encouraged,  as  in  the  example 
just  described,  to  lie  with  the  knee  bent  and  the  foot  resting  upon  its 
outer  side  in  tailor-fashion.  In  these  cases  this  position  alone  will  almost 
entirely  restore  the  arch  of  the  instep. 

Fixation. — In  all  cases  of  acute  flat  foot,  except  those  due  to  gonorrhoea, 
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it  is  well,  when  the  pain  begins  to  subside,  to  put  the  foot  up  in  plaster  of 
Paris  with  the  deformity  rather  over-corrected ;  that  is  to  say,  with  the 
arch  of  the  instep  somewhat  exaggerated.  The  foot  should  be  kept  in  the 
plaster  for  about  three  weeks,  or  at  any  rate  until  the  acute  inflammatory 
condition  has  subsided.  As  soon  as  the  acuter  symptoms  have  passed  off, 
complete  rest  may  be  given  up,  and  massage  and  douching  substituted 
for  it,  so  as  to  strengthen  the  muscles  of  the  foot. 

Exercises. — Suitable  exercises  are  also  of  considerable  importance. 
It  will  be  found  that  when  the  patient  raises  himself  upon  the  toes,  the 
short  muscles  of  the  foot  are  brought  into  action,  and  the  arch  of  the 
foot  is  markedly  increased ;  exercise  of  this  sort  is  of  the  greatest  value. 
The  patient  should  stand  with  the  feet  together,  and  the  toes  pointing 
directly  forward,  and  should  then  gently  and  slowly  raise  himself  upon 
tiptoe,  bending  the  knees  slightly  at  the  same  time.  This  exercise 
repeated  for  a  certain  number  of  times — at  first  from  ten  to  twenty 
twice  daily,  and  later  on  for  from  five  to  ten  minutes  at  a  time  two  or 


Fig.  23.— Whitman's  Spring  for  Flat  Foot.  A.  The  splint  is  seen  from  the  inner 
side  applied  to  the  foot ;  it  shows  the  prolongation  upwards.  In  B  the  splint  is  seen 
from  below,  and  shows  the  extent  of  the  spring  in  front,  behind,  and  externally. 


three  times  a  day — will  do  much  to  restore  the  arch  of  the  foot. 
Another  exercise  of  considerable  value  is  the  following.  After  the 
patient  has  raised  himself  upon  tiptoe  in  the  manner  just  mentioned,  the 
knees  are  separated,  while  the  feet  remain  in  their  original  position,  so 
that  the  lower  extremity  forms  a  letter  O ;  in  other  words,  a  sort  of 
artificial  genu  varum  is  formed.  This  throws  the  weight  of  the  body 
upon  the  outer  border  of  the  foot,  and  so  tends  to  increase  the  arch 
of  the  instep.  A  third  exercise,  somewhat  similar  to  the  above,  consists 
in  standing  upon  the  outer  border  of  the  foot  with  the  feet  together, 
the  soles  being  directed  inwards  towards  one  another.  These  exercises 
should  not  be  carried  to  the  extent  of  tiring  the  patient.  They  should 
be  begun  very  gradually,  and  steadily  and  slowly  increased,  and  it  is 
better  to  practise  them  several  times  a  day  for  a  very  short  time  than 
to  have  them  carried  out  for  too  long  at  a  single  sitting.  For  a  week  or 
two  after  the  plaster  casing  has  been  left  off  the  patient  should  be  content 
with  these  exercises,  which  should  be  combined  with  massage  and  rest  with 
the  limb  in  the  tailor-position  ;  no  attempts  should  be  made  at  walking. 
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Whitman's  Spring. — When,  however,  the  tenderness  in  the  sole  has 
almost  completely  disappeared  the  patient  may  be  allowed  to  walk  about 
with  a  suitable  support  in  the  boot.  The  best  form  of  this  is  Whitman's 
spring,  the  so-called  "artificial  instep"  (see  Fig.  23),  which  should  be  made 
of  steel  or  aluminium ;  the  latter  is  preferable  because  there  is  often 
considerable  sweating  in  flat  foot,  and  aluminium  does  not  rust  as  steel 
does.  The  apparatus  consists  of  a  spring  moulded  to  the  arch  of  the 
instep,  whilst  the  foot  is  held  in  its  proper  position.  It  fits  the  arch  of 
the  foot  accurately,  extending  forwards  almost  to  the  balls  of  the  toes, 
outwards  to  the  outer  border  of  the  foot,  and  backwards  to  just  in  front 
of  the  tuberosity  of  the  os  calcis.  On  the  inner  side  it  is  enlarged 
upwards  and  extends  well  on  to  the  inner  side  of  the  foot.  With  a 
properly    made  spring,  the  weight   of  the  foot  is   not  borne   upon  the 
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Fig.  24. — Boots  for  Flat  Foot.  In  A  is  shown  the  obliquity  of  the  hee!  as  seen 
from  the  back.  In  B  the  boot  is  seen  from  below  and  both  the  obliquity  of  the  heel  and 
the  filling  up  of  the  waist  or  arch  of  the  instep  by  carrying  the  heel  right  forward  to  meet 
the  sole  are  shown.  This  prolongation  of  the  heel  forwards  is  oblique  in  the  same  direc- 
tion as  the  heel ;  it  is  represented  by  the  unshaded  area  in  front  of  the  heel  in  C,  which  is 
a  view  of  the  inner  side  of  the  boot.    (Modified  from  Hoffa.) 

apparatus  at  all  until  the  arch  begins  to  sink ;  the  foot  rests  upon  its 
normal  bases  of  support,  namely,  the  under  surfaces  of  the  heads  of  the 
metatarsal  bones  and  the  tuberosities  of  the  os  calcis,  and  the  spring 
only  comes  into  action  when  the  arch  of  the  foot  sinks  unduly.  These 
springs  should  be  accurately  fitted,  and  each  one  should  be  carefully 
made  and  fitted  to  the  individual  who  has  to  wear  it.  Instrument  makers 
generally  keep  a  number  in  stock  and  sell  them  to  patients  without 
ascertaining  whether  they  fit  properly  or  not.  With  a  badly  fitting 
apparatus  the  spring  either  extends  too  far  forwards  or  backwards,  and 
causes  considerable  pain,  so  that  the  patient  is  often  entirely  unable  to 
wear  it.  When,  however,  they  fit  properly  the  patient  soon  becomes 
accustomed  to  them  and  cannot  do  without  them.  Sometimes  they 
cause   a   little   discomfort  at  first,   and,   until   the  patient  has  become 
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accustomed  to  them,  they  should  only  be  worn  for  a  short  period,  the 
length  of  time  being  gradually  increased  as  tolerance  is  established.  They 
should  ultimately  be  worn  in  the  house-shoes  as  well  as  in  the  boots,  as 
long  as  there  is  any  tendency  to  sinking  in  the  arch  of  the  foot. 

Boots. — In  addition  to  the  use  of  these  springs,  the  sole  of  the  boot 
should  be  strengthened  beneath  the  instep,  for,  if  this  be  not  done,  the 
arch  tends  to  sink  in  spite  of  the  spring.  This  is  best  effected  by  con- 
tinuing the  heel  forwards  on  the  inner  side  of  the  boot  until  it  meets  the 
front  part  of  the  sole ;  it  is  also  of  advantage  to  make  the  sole  and 
heel  thicker  on  the  inner  side  than  on  the  outer,  so  as  to  raise  the 
inner  border  of  the  foot  (see  Fig.  24).  Besides  this,  the  patient  should 
be  cautioned  not  to  turn  the  toes  out  whilst  walking ;  they  should  be 
directed  straight  forwards,  and  the  knees  rotated  slightly  inwards.  When 
walking  also,  it  is  well  to  direct  the  patient  to  raise  himself  on  tip-toe 
from  time  to  time,  and  to  walk  rather  upon  the  toes  than  flat  upon  the 
sole.  Care  should  be  taken  not  to  allow  the  patient  to  walk  too  far  at 
first,  and  in  no  case  should  he  be  allowed  to  continue  walking  until  the 
foot  feels  tired;  the  amount  of  exercise  can  soon  be  gradually  pro- 
longed. 

(2)  Where  the  condition  is  chronic,  where  there  is  but  little  pain, 
and  where  the  arch  can  be  readily  restored  to  its  normal  condition, 
it  is  not  necessary  to  employ  absolute  rest  in  bed  with  fixation  in  plaster 
of  Paris.  From  the  very  first  the  exercises  above  described  should  be 
carried  out,  friction,  massage,  and  douching  should  be  employed,  and 
gentle  exercise  while  wearing  a  suitable  Whitman's  spring  encouraged ; 
the  other  details,  which  are  fully  described  above,  must  also  be  attended 
to.  In  these  cases  treatment  must  be  continued  for  a  very  long  time ; 
indeed,  in  many  patients  the  use  of  a  spring  becomes  a  necessity  for 
the  rest  of  their  life,  and  it  must  be  placed  both  in  the  walking  boots 
and  the  house-shoes.  Careful  attention  should  also  be  given  to  any  co- 
existing causes  of  the  flat  foot.  Should  the  patient  be  weak  or  anaemic, 
the  general  condition  will  require  attention,  and  iron,  principally  in  the 
form  of  Blaud's  capsules,  may  with  advantage  be  administered.  Should 
there  be  any  deformity,  such  as  genu  valgum,  which  may  be  the  cause  of 
the  affection,  appropriate  means  should  be  employed  for  its  removal.  It 
is  of  course  quite  futile  to  attempt  to  treat  a  case  of  flat  foot  depending 
upon  genu  valgum,  unless  the  primary  cause  be  corrected. 

(3)  Where  there  is  marked  obliteration  of  the  arch,  accom- 
panied by  considerable  deformity,  and  where,  in  addition,  there  is 
some  difficulty  in  restoring  the  arch  by  manipulation,  it  may  be  necessary 
to  have'  recourse  to  some  form  of  elastic  traction  in  order  to  properly 
support  the  instep.  The  same  method  may  also  be  called  for  in  the 
cases  in  which  Whitman's  spring  gives  rise  to  so  much  pain  that  it  is 
borne  only  with  great  difficulty.  The  best  apparatus  for  this  purpose  is 
Mr.  Golding  Bird's  modification  of  Barwell's  spring,  which  is  essentially 
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an  artificial  tibialis  anticus  muscle  (see  Fig.  25).  Mr.  Golding  Bird's 
apparatus  consists  of  a  suitable  sling  of  webbing  encircling  the  ankle  joint, 
passing  down  over  the  outer  side  of  the  instep  beneath  the  arch  of  the  foot, 
and  terminating  on  the  inner  side  just  above  the  head  of  the  astragalus 
in  a  hook  to  which  the  elastic  apparatus  is  fastened.  This  consists 
of  a  firm  india-rubber  band  or  door-spring  fastened  at  its  lower  extremity 
to  the  sling  just  mentioned,  while  its  upper  end  is  attached  to  an 
outside  leg-iron  which  is  hinged  into  the  heel  of  the  boot  below,  and  is 


Fig.  25. — Artificial  Tipialis  Anticus  for  use  in  Flat  Foot.  In  the  centre  is 
seen  the  sling  of  broad  webbing  which  is  shown  applied  to  the  ankle  in  the  left-hand 
sketch  in  which  the  attachment  of  the  artificial  muscle  (an  india-rubber  spring)  is  shown 
to  the  sling  below  and  to  the  leg  band  above.  In  the  right-hand  figure  the  apparatus  is 
seen  applied  with  the  boot  and  the  leg-iron  in  position.    (Modified  from  Golding- Bird.) 


fastened  to  the  leg  by  an  encircling  band  just  opposite  the  crest  of  the 
tibia.  The  apparatus  is  applied  as  follows.  After  the  stocking  has  been 
put  on,  the  sling  is  arranged  around  the  ankle  and  beneath  the  instep,  and, 
whilst  the  free  end  is  firmly  pulled  upon,  the  boot  is  put  on  and  the  leg-iron 
adjusted  to  the  heel.  The  elastic  band  is  then  fastened  in  position,  and  the 
upper  end  of  the  leg-iron  is  adjusted;  a  suitable  slit  may  be  made  in  the  upper 
leather  of  the  boot,  and  through  this  the  free  end  of  the  sling  is  passed 
before  the  spring  is  attached  to  it.  In  this  apparatus  the  pressure  upon 
the  arch  of  the  instep  is  more  uniform  and  elastic  than  that  exerted  by 
the  metal  spring.  It  supports  the  arch  of  the  foot  extremely  well,  and 
without  any  of  the  pain  that  is  usually  more  or  less  marked  when  a  Whit- 
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man's  spring  is  used  in  these  more  severe  cases.  At  the  same  time  it  must 
be  confessed  that  the  apparatus  is  cumbrous  and  expensive,  and  we  do 
not  advise  its  use  where  the  metal  spring  answers  its  purpose.  It  is, 
however,  the  best  method  to  employ  where  there  is  much  spasm,  and,  as 
a  result,  considerable  pain.  The  other  accessory  methods  of  treatment 
will  be  the  same  as  those  already  described  for  the  preceding  cases. 

(4)  In  the  still  more  advanced  cases,  where  it  is  impossible  to 
restore  the  arch  of  the  instep  by  manipulation,  and  where  the  deformity 
is  due  principally  to  the  shortening  of  the  ligamentous  structures  on  the 
outer  side  of  the  foot,  as  well  as  in  some  cases  to  shortening  of  the 
peroneal  tendons,  steps  must  be  taken  to  stretch  the  tense  structures.  The 
patient  should  be  placed  fully  under  an  anaesthetic,  and  the  foot  should 
then  be  manipulated  in  all  directions,  so  as  to  break  down  any  adhesions 
that  may  be  present.  Should  any  tendon  or  ligament  be  found  unduly 
tight,  it  should  be  divided  by  a  tenotome.  If  mere  manipulation  of  this 
kind  should  not  enable  the  surgeon  to  restore  the  arch  of  the  instep 
satisfactorily,  still  greater  force  must  be  employed  to  stretch  or  break  through 
the  resisting  structures.  This  is  best  carried  out  by  means  of  a  Thomas's 
wrench  (see  Fig.  40),  which  is  adjusted  to  the  anterior  part  of  the  foot,  and 
by  means  of  which  the  parts  may  be  forcibly  brought  into  position.  After 
this  has  been  done  the  foot  should  be  put  up  in  plaster  of  Paris,  with  the 
deformity  over-corrected,  and  kept  in  it  for  from  four  to  six  weeks.  It  is 
well  to  renew  the  casing  about  once  every  ten  days,  as  it  is  apt  to  get 
loose  and  somewhat  inefficient.  In  the  intervals,  when  the  case  is  removed, 
the  limb  should  be  massaged,  and  passive  movements  in  all  directions  should 
be  carried  out.  After  the  lapse  of  about  six  weeks  from  the  time  of  the 
operation,  the  tip-toe  exercises,  referred  to  on  p.  38,  should  be  commenced, 
and  these  should  be  combined  with  the  use  of  douching  and  massage,  as 
there  recommended.  It  will  also  be  essential  to  support  the  arch  of  the 
instep,  and  in  the  first  place  this  is  best  done  by  Golding  Bird's  apparatus, 
for  which  Whitman's  spring  may  be  substituted  later  on  as  the  parts  become 
more  consolidated.  The  general  treatment  is  the  same  as  that  already 
described. 

(5)  In  the  worst  cases,  where  even  the  forcible  application  of  a 
Thomas's  wrench  fails  to  bring  the  parts  into  proper  position,  the  treatment 
is  most  difficult.  The  bony  deformity  is  extreme,  and  the  pain  and 
disability  from  which  the  patient  suffers  are  sometimes  so  great  that  some 
form  of  operative  procedure  becomes  necessary.  Some  surgeons  advocate 
excision  of  the  astragalo-scaphoid  articulation,  some  remove  a  wedge  from 
the  neck  of  the  astragalus,  whilst  others  excise  a  wedge-shaped  portion 
of  the  tarsus,  without  regard  to  the  structures  removed.  The  operations 
most  generally  useful  are  the  removal  of  the  head  of  the  astragalus, 
or  a  partial  excision  of  the  astragalo-scaphoid  joint  as  described  by  Ogston. 

Ogston's  Operation  has  for  its  object  the  production  of  bony  anchylosis 
between  the   scaphoid   and   the  astragalus,  after  the  foot  has  been  got 
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into  proper  position.  It  is  performed  as  follows.  After  the  patient  has 
been  put  under  the  ansesthetic  and  the  parts  thoroughly  disinfected,  the 
surgeon  attempts,  by  means  of  the  hand,  aided,  if  necessary,  by  a  wrench, 
to  break  down  adhesions,  and  to  bring  the  parts  as  far  as  possible  into 
good  position.  In  doing  this  it  may  be  found  necessary  to  divide  the 
peroneal  tendons.  After  the  various  structures  have  been  loosened  in 
this  way,  an  incision  is  made  along  the  inner  aspect  of  the  foot,  extending 
from  just  below  the  anterior  margin  of  the  internal  malleolus,  downwards 
and  forwards  to  a  point  beyond  the  tubercle  of  the  scaphoid.  In  deepen- 
ing the  incision  the  tendon  of  the  tibialis  anticus  must  be  carefully  avoided  ; 
it  can  readily  be  drawn  out  of  the  way  with  a  retractor.  The  joint  between 
the  astragalus  and  scaphoid  is  then  exposed  by  dividing  the  ligaments,  and 
then,  by  means  of  a  periosteum  detacher  insinuated  beneath  it,  the  whole 
of  the  articular  cartilage  covering  the  head  of  the  astragalus  and  the 
corresponding  part  of  the  scaphoid,  is  stripped  off.  If  after  doing  this  it  is 
still  impossible,  owing  to  the  altered  shape  and  increased  size  of  the 
astragalus,  to  bring  the  foot  into  proper  position,  enough  of  that  bone 
may  be  removed  with  a  chisel  to  enable  this  to  be  effected.  The  foot  is 
then  forcibly  inverted  and  adducted,  whilst  at  the  same  time  the  arch 
of  the  instep  is  raised  by  depressing  the  metatarsal  bones  and  toes.  When 
the  foot  has  been  thus  brought  into  a  satisfactory  position,  a  hole  is  drilled 
through  the  scaphoid  from  before  backwards  and  outwards  and  continued 
on  into  the  head  of  the  astragalus.  Through  this  is  inserted  an  ivory  peg 
which  serves  to  keep  the  bones  steady  in  their  proper  position  ;  the  peg 
is  cut  off  flush  with  the  scaphoid.  The  wound  is  then  closed  without 
a  drainage  tube,  and  antiseptic  dressings  are  applied,  outside  which  a 
plaster  of  Paris  casing,  extending  from  the  base  of  the  toes  up  to  about 
the  centre  of  the  calf,  is  immediately  put  on,  the  foot  being  held  in  proper 
position  while  the  plaster  sets. 

If  no  pain  be  complained  of,  the  casing  need  not  be  disturbed  for 
about  six  weeks  after  the  operation,  by  which  time  bony  union  will  be 
fairly  complete,  and  the  patient  may  be  allowed  to  walk.  Should  there 
be  any  pain,  however,  or  should  the  case  become  loose,  it  must  be 
removed,  the  wound  re-dressed,  and  a  fresh  casing  applied.  At  first, 
after  leaving  off  the  plaster  of  Paris,  the  arch  of  the  instep  should  be 
supported  by  a  Whitman's  spring,  but  this  can  generally  be  discarded 
in  about  two  months.  The  boots  should  be  well  made  with  a  high  arch 
to  the  instep,  and  the  latter  should  be  still  further  supported  by  extending 
the  heel  forwards  (see  p.  40). 

The  objections  urged  against  this  operation  are  partly  that  it  is  not 
always  easy  in  bad  cases  to  bring  the  foot  into  proper  position  after  it, 
and  partly  that  the  transverse  tarsal  joint  loses  its  mobility  and  that 
therefore  the  foot  is  deprived  to  a  certain  extent  of  its  normal  elasticity. 
Nevertheless,  the  actual  result  is  a  vast  improvement  upon  the  condition 
of  the  patient  before  operation,  and  is  far  better  than  any  result  that  can 
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be  obtained  by  mechanical  means  in  cases  which  have  reached  this  degree 
of  severity. 

Excision  of  the  Head  of  the  Astragalus. — Perhaps  the  best  operation 
on  the  whole  is  the  removal  of  the  head  of  the  astragalus  alone,  and  in 
most  cases  we  prefer  either  this  or  Ogston's  operation.  It  can  be  readily 
done  by  the  same  incision  as  that  just  described  for  Ogston's  operation, 
and  it  is  not  necessarily  followed  by  anchylosis.  The  disadvantage  of  the 
operation  is  that,  as  a  result  of  the  absence  of  anchylosis,  there  is  a 
tendency  for  depression  of  the  arch  to  recur,  and,  therefore,  after  the 
operation  a  Whitman's  spring  must  be  constantly  worn. 

Stokes'  Operation. — In  order  to  overcome  the  objection  entailed  by 
the  rigidity  of  the  transverse  tarsal  joint  left  after  Ogston's  operation, 
Stokes  has  devised  an  operation  in  which  a  wedge-shaped  piece  of  bone 
is  removed  from  the  side  of  the  neck  of  the  astragalus.  The  foot  is 
then  forcibly  rectified  and  kept  in  position  until  union  has  occurred.  The 
operation  is,  however,  not  a  particularly  successful  one,  for  in  long-standing 
cases,  where  there  has  been  some  amount  of  dislocation  at  the  transverse 
tarsal  joint,  the  mal-position  is  not  rectified,  and  the  operation  gives 
practically  no  increase  in  the  mobility  of  the  joint. 

Removal  of  a  wedge-shaped  piece  of  the  Tarsus. — In  cases  of  the 
most  severe  type  the  only  chance  of  a  successful  result  is  by  removal 
of  a  wedge-shaped  piece  of  the  tarsus,  the  base  of  the  wedge  being  on 
the  inner  side  of  the  foot,  and  the  apex  at  the  outer.  This  operation  is 
performed  in  a  precisely  similar  manner  to  that  which  will  be  described  for 
bad  cases  of  talipes  varus,  except  that  in  the  latter  case  the  base  of  the  wedge 
is  on  the  outer  side  of  the  foot,  and  we  may  therefore  refer  to  the  description 
there  given  (see  p.  91).  As  a  result  of  this  operation  the  bones  become  anchy- 
losed,  but,  as  has  already  been  said,  in  speaking  of  Ogston's  operation,  the 
patient  is  really  very  much  more  comfortable  if  the  foot  has  been  brought 
into  accurate  position,  notwithstanding  the  anchylosis.  Other  operations, 
such  as  excision  of  the  astragalus,  or  of  various  tarsal  bones,  have  been 
performed,  but  they  have  nothing  to  recommend  them  in  preference  to 
the  procedures  already  described. 


CHAPTER  III. 


CLUB-FOOT. 

By  the  term  Club-foot  or  Talipes  is  understood  a  permanent  deformity  of 
such  a  nature  that  the  foot  is  inclined  at  an  angle  to  the  leg,  so  that  the 
sole  no  longer  rests  upon  the  ground  in  the  normal  position  when  the  patient 
bears  his  weight  upon  it.  The  directions  in  which  the  foot  may  be  dis- 
placed are  various,  and  the  displacements  may  be  either  simple  or  compound. 
Of  the  simple  forms  of  club-foot  we  may  enumerate  Talipes  Equinus,  where 
the  heel  is  drawn  up  and  the  toes  are  pointed,  the  patient  walking  upon 
the  extremities  of  the  metatarsal  bones ;  Talipes  Calcaneus,  where  the 
reverse  condition  exists,  the  front  part  of  the  foot  being  drawn  up  and 
the  patient  walking  upon  the  heel ;  Talipes  Varus,  in  which  the  foot  is 
inverted,  and  the  patient  walks  upon  its  outer  border ;  and  Talipes  Valgus, 
where  the  foot  is  everted,  and  the  patient  walks  upon  the  inner  border. 
In  the  great  majority  of  cases,  however,  the  deformity  is  a  mixed  one,  the 
most  frequent  being  Talipes  Equino-varus,  which  is  a  combination  of  talipes 
equinus  with  talipes  varus.  Talipes  Equino-valgus,  Talipes  Calcaneo-valgus, 
and  various  other  less  important  forms  are  also  met  with ;  there  is  also 
the  affection  known  as  Pes  Cavus,  or  hollow  club-foot,  where  the  plantar 
fascia  is  much  shortened  and  the  arch  of  the  instep  greatly  exaggerated. 
The  cases  of  club-foot  may  be  divided  into  two  great  classes,  namely,  the 
congenital  form,  in  which  the  condition  is  present  at  birth,  and  the 
acquired  one,  in  which  the  affection  develops  at  some  later  period. 

CAUSES  AND  PATHOLOGICAL  CHANGES.- Congenital  talipes 
is  probably  due  in  the  main  to  some  arrest  of  development  in  the  foetus, 
more  particularly  to  some  cause  which  leads  to  failure  of  the  rotation  of 
the  foot  from  its  foetal  into  its  post-natal  condition.  During  early  intra- 
uterine life,  the  feet  commonly  lie  in  a  position  closely  resembling  talipes 
equino-varus,  but  shortly  before  birth  the  lower  extremity  becomes  rotated 
in  such  a  manner  that  the  foot  assumes  its  normal  position ;  if  from  any 
cause  this  rotation  does  not  take  place,  congenital  talipes  equino-varus 
is  the  result.    Congenital  club-foot  may  also  be  associated  with  imperfect 
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development  of  the  bones  of  the  leg ;  for  instance,  absence  of  the  fibula 
may  give  rise  to  a  talipes  valgus,  and  in  the  same  way,  though  more  rarely, 
absence  of  the  tibia  may  give  rise  to  a  talipes  varus. 

In  most  cases  of  congenital  talipes  there  is  imperfect  development  of 
some  of  the  bones  of  the  foot.  This  is  most  marked  in  the  astragalus 
and  takes  the  form  of  an  actual  alteration  in  the  axes  of  the  bones ; 
at  first,  at  any  rate,  the  muscles  are  not  altered  in  length.  In  addition  to 
the  alteration  in  the  shape  of  the  bones,  shortening  of  some  of  the  ligaments 
very  rapidly  occurs,  and  as  time  goes  on,  if  the  deformity  be  uncorrected,  the 
shortening  of  the  ligaments  becomes  still  more  marked,  whilst  the  muscles, 
accommodating  themselves  to  the  altered  position  of  the  limb,  may  also 
become  permanently  altered  in  length.  It  is  of  great  importance  in  the  treat- 
ment to  remember  that,  while  in  the  early  stage  we  have  only  to  do  with 
a  faulty  shape  and  position  of  the  bones,  in  later  life  there  is,  in 
addition,  a  permanent  shortening  of  the  tendons,  fasciae,  and  ligaments. 
The  bony  deformity  increases  and  becomes  permanent  as  life  goes  on, 
and,  if  the  patient  be  allowed  to  attain  adult  life  with  the  foot  in  its  faulty 
position,  it  will  be  found  that  the  shape  of  the  bones  and  the  position 
of  their  articular  surfaces  are  so  completely  altered  that  some  very 
radical  operation  is  required  to  rectify  the  condition. 

Of  acquired  club  foot  there  are  numerous  causes.  The  most  frequent 
form  is  the  paralytic,  resulting  from  the  paralysis  of  certain  groups  of 
muscles,  generally  due  to  infantile  paralysis ;  the  muscles  most  frequently 
affected  are  those  of  the  front  and  outer  aspect  of  the  leg.  As  a  sequel 
to  the  loss  of  power  in  the  muscles,  the  foot,  by  its  mere  weight, 
assumes  a  faulty  position.  Later  on,  the  unaffected  muscles  become 
shortened,  their  action  being  unbalanced  by  the  paralysed  ones,  and 
the  condition  present  is  then  one  of  permanent  contraction  of  the 
active  muscles,  and  paralysis  and  degeneration  of  the  affected  ones.  As 
the  case  progresses,  the  structure  and  direction  of  the  articular  surfaces 
may  actually  become  altered  if  steps  be  not  taken  to  keep  the  foot  in 
proper  position.  Another  cause  of  the  paralytic  form  of  the  deformity 
may  be  a  direct  injury  to  a  nerve  trunk,  such  as  a  gun-shot  or  other 
wound,  or  a  fracture  involving  the  nerve.  In  other  cases,  the  deformity 
may  result  from  spastic  contraction  of  certain  muscles,  due  to  various 
causes,  such  as  affections  of  the  central  nervous  system,  local  nerve 
irritation,  and  so  forth.  Again,  the  deformity  may  be  caused  by  myositis 
due  to  the  presence  of  some  inflammatory  focus  in  the  affected  muscles 
or  their  vicinity  which  leads  to  their  contraction,  or  it  may  result  from 
inflammation  in  the  neighbourhood  of  tendons  which  gives  rise  to  adhesions 
while  the  foot  is  in  a  faulty  position. 

There  are  also  many  other  less  frequent  causes  of  talipes.  For 
example,  it  may  result  from  the  contraction  of  cicatrices  after  wounds, 
ulcers  of  the  leg,  burns,  etc.,  or  as  the  result  of  joint  diseases  where 
proper  attention  has  not  been  paid  to  the  position  of  the  foot.    In  these 
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cases,  the  usual  deformity  seen  is  talipes  equinus,  which  is  due  to  the 
natural  pointing  of  the  toes,  aided  in  many  cases  by  the  weight  of  the 
bed-clothes.  Again,  in  cases  of  marked  ricketty  curvatures  of  the  lower 
extremity,  there  is  often  some  form  of  talipes  present,  particularly  talipes 
valgus.  The  affection  may  also  occur  as  the  result  of  ostitis,  and  this  is 
most  frequently  seen  in  cases  of  acute  osteo-myelitis  affecting  only  one  of 
the  bones  of  the  leg.  Here  the  disease  may  cause  the  destruction  of  the 
epiphyseal  line  in  the  affected  bone,  so  that  there  is  arrest  of  growth  in 
it ;  the  result  is  that,  as  the  other  bone  grows,  the  foot  will  be  displaced 
and  talipes  will  ensue. 

TREATMENT.— General  Indications.— From  the  point  of  view  of 
treatment  the  causation  of  the  affection  is  of  the  first  importance.  If  the 
affection  be  of  congenital  origin,  the  treatment  in  the  earlier  stages  need 
not  be  directed  so  much  against  contraction  of  the  tendons  as  against  the 
alterations  which  have  occurred  in  the  shape  of  the  bones,  and  its  aim  must 
be  to  rectify  by  suitable  position  the  altered  direction  of  the  bones  whilst 
they  are  still  soft  and  capable  of  being  influenced.  If,  however,  the  condition 
remains  untreated  until  later  life,  a  satisfactory  result  may  only  be  obtainable 
by  means  of  some  operation  dealing  directly  with  the  bones.  In  the  case 
of  the  acquired  variety  on  the  other  hand,  the  primary  lesions  are  usually 
situated  in  the  muscles  and  soft  parts,  and  the  alteration  in  the  shape  and 
structure  of  the  bones  only  occurs  when  the  deformity  has  been  allowed 
to  continue  for  a  considerable  time  ;  hence,  the  chief  attention  in  the  early 
stage  must  be  directed  to  the  condition  of  the  muscles  and  ligaments.  In 
the  spastic  cases,  means  must  be  taken  to  relieve  the  spasm,  while  at 
the  same  time  division  of  some  of  the  tendons  may  be  necessary.  Where 
the  club-foot  is  of  paralytic  origin,  the  chief  point  in  the  treatment  is  to 
restore  the  power  of  the  muscles  by  such  means  as  massage,  electricity, 
and  the  use  of  suitable  apparatus  to  prevent  over-stretching  of  the  weak 
muscles  and  undue  contraction  of  the  sound  ones.  Where  the  affection  is 
caused  by  cicatrices,  the  source  of  contraction  must  be  removed  or 
neutralized ;  similarly  with  other  forms  of  the  affection.  In  all  cases, 
the  earlier  the  treatment  is  begun,  the  better  is  the  prospect  of  a  good 
result,  for,  as  has  already  been  said,  if  treatment  be  neglected  in  the  early 
stages,  whatever  may  have  been  the  primary  lesion  causing  the  mischief, 
the  final  result  is  alteration  in  the  shape  of  the  bones  and  the  direction  of 
the  articular  surfaces,  shortening  of  ligaments,  tendons,  etc., — a  condition 
in  which  simple  division  of  tendons  or  ligaments,  manipulations,  and  the 
use  of  apparatus  fail  to  restore  the  foot  to  its  proper  position,  and  in  which 
some  much  more  severe  measures  must  be  had  recourse  to. 

A.— CONGENITAL  CLUB-FOOT. 

General  Points  in  the  Treatment. — These  cases  fall  into  three 
distinct  groups.     (i)  Those  in  which  the  deformity  can  be  completely 
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rectified  by  manipulation  alone ;  these  are  the  cases  in  which  there  are  no 
shortened  structures  to  materially  impede  the  re-position  of  the  foot,  and 
where  the  deformity  in  the  bones  is  only  slight. 

(2)  Cases  in  which  the  condition  has  lasted  for  a  longer  time,  and 
which  are  marked  by  shortening  of  the  tendons  and  ligaments,  resulting  from 
the  long-continued  faulty  position  of  the  limb ;  when  these  contracted 
structures  are  divided  the  foot  can  still  be  replaced  in  its  proper  position 
with  a  little  effort,  the  alterations  in  the  bones  not  having  yet  reached 
such  an  extent  as  to  offer  any  great  impediment  to  its  performance. 

(3)  The  third  group  consists  of  those  cases  in  which  the  deformity  has 
lasted  for  a  very  considerable  time,  and  where  the  obstacles  to  reduction 
are  not  merely  the  presence  of  tight  tendons,  ligaments,  and  fasciae,  but 
are  caused  by  the  alterations  in  the  bones  themselves  (more  especially  in 
the  direction  and  extent  of  the  articular  surfaces)  which  have  reached  such 
an  extent  that  re-position  by  mechanical  means  is  impossible.  These 
alterations  in  the  bones  consist,  as  we  have  already  said,  partly  in  changes 
in  their  shape  and  direction,  and  partly  in  alterations  in  the  articular  car- 
tilages. Whenever,  as  the  result  of  the  faulty  position  of  the  foot,  some 
portion  of  the  articular  cartilage  has  remained  for  a  long  time  out  of 
contact  with  the  articular  surface  of  the  corresponding  bone,  fibroid 
changes  occur  in  it  converting  it  into  fibro-cartilage ;  ultimately  the  whole 
of  the  uncovered  portion  of  the  articular  surface  becomes  completely  des- 
troyed. Thus,  even  when  the  bones  are  placed  in  proper  position,  the 
opposed  surfaces  are  no  longer  covered  with  articular  cartilage.  Besides 
this,  alterations  in  the  shape  of  the  bone  beneath  may  also  develop.  This 
is  generally  in  the  direction  of  over-growth,  so  that  it  is  no  longer 
possible  to  bring  the  two  joint  surfaces  into  proper  relation  with  each 
other,  and  before  this  can  be  done  some  alteration  in  their  shape  must  be 
made  mechanically. 

A  very  important  point  to  remember  in  the  treatment  of  all  cases  of 
club-foot  is  that  the  patient  must  not  be  regarded  as  cured  as  soon  as 
the  foot  has  been  got  into  its  proper  position,  or  even  after  it  has  been 
maintained  in  its  new  position  for  some  weeks.  As  a  matter  of  fact,  if 
the  treatment  be  left  off  too  soon,  a  relapse  takes  place  almost  at  once 
and  the  subsequent  condition  may  become  almost  as  bad  as  or  even  worse 
than  if  no  treatment  at  all  had  been  employed.  Hence,  in  all  cases  of 
club-foot,  it  must  be  impressed  on  the  parents  that  the  treatment  should 
be  continued  for  a  long  time,  even  after  apparent  complete  recovery ; 
several  years  at  least  should  be  devoted  to  it. 

(1)  In  the  cases  in  which  it  is  possible  without  the  exercise  of 
any  force  to  get  the  foot  into  its  normal  position,  the  treatment  will 
consist  in  the  methodical  employment  of  manipulations  so  as  to  keep 
the  parts  stretched,  and  the  adoption  of  means  designed  to  strengthen 
the  action  of  any  muscles  that  may  be  deficient  in  power;  and  further,  in 
overcoming  the   bony  deformity  which  already  exists,  and  a  fortiori  in 
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preventing  any  further  development  of  it.  The  first  two  objects  are 
fulfilled  by  the  use  of  suitable  manipulatiotis  and  massage,  whilst  for  the 
third  some  form  of  apparatus  must  be  employed. 

When  congenital  club-foot  is  detected  early  enough  to  be  remediable  by 
the  hand,  the  nurse  must  be  carefully  instructed  to  over-correct  the 
position  of  the  foot  several  times  a  day,  and  it  is  of  great  advantage  that 
this  correction  be  carried  out,  in  the  first  instance  at  any  rate,  by  the 
medical  man  himself.  It  should  be  done  by  grasping  the  anterior  half  of 
the  foot  with  one  hand  and  gently,  firmly,  and  slowly  bringing  it  into  its 
proper  position,  whilst  the  posterior  half  is  fixed  by  the  other  hand.  It 
is  essential  that  these  manipulations  should  be  carried  out  without  the 
employment  of  any  force  at  all,  as,  if  roughly  done,  spasm  of  the  muscles 
is  at  once  set  up ;  this  interferes  considerably  with  the  proper  replacement, 
and  teaches  the  child  very  soon  to  resent  the  manipulations,  so  that  after 
a  few  days  no  further  progress  is  made.  The  foot  should  be,  so  to  speak, 
rather  coaxed  than  forced  into  its  proper  position.  It  will  usually  then  be 
found  that  re-position  can  be  very  readily  effected,  and  the  child  does  not 
object  to  the  renewal  of  the  manipulations  on  subsequent  occasions. 
After  the  foot  has  been  brought  into  proper  position  it  should  be  held 
there  for  from  five  to  ten  minutes.  In  the  course  of  a  few  days  it  will 
generally  be  found  possible  to  over-correct  the  deformity  without  exciting 
the  least  spasm  of  the  muscles,  and  this  should  be  aimed  at  in  all  cases. 
At  the  same  time  the  nurse  should  gently  rub  and  manipulate  the  leg,  the 
muscles  on  the  side  opposite  the  deformity  especially  being  firmly  kneaded 
with  the  view  of  increasing  their  power,  so  that  they  may  tend  to  keep 
the  foot  in  proper  position. 

These  manipulations,  however,  are  not  in  themselves  sufficient  to  lead 
to  a  permanent  cure,  and  in  the  intervals  between  their  employment  the 
foot  should  be  fixed  in  its  normal  position,  or,  if  possible,  in  a  position 
in  which  the  deformity  is  somewhat  over-corrected ;  this  exerts  a  constant 
gentle  pressure  and  thus  gradually  the  soft  cartilaginous  bones  are  moulded 
into  their  normal  shape.  In  the  early  stages  this  is  better  done  by  a 
light  splint  than  by  any  of  the  more  complicated  forms  of  apparatus, 
which,  owing  to  the  small  size  of  the  foot,  are  not  likely  to  exert  their 
proper  influence.  The  splint  which  we  prefer  (see  Fig.  26),  consists  of 
a  light  metal  leg-piece  which  is  moulded  to  the  back  of  the  leg,  extending 
from  just  above  the  os  calcis  to  the  upper  part  of  the  calf,  and  a  flat  foot- 
piece  which  is  cut  to  the  shape  of  the  foot.  The  two  are  connected  by 
a  stout  copper  wire  bent  as  shown  in  the  figure,  and  this  should  be  strong 
enough  to  resist  the  action  of  the  muscles,  but  at  the  same  time  sufficiently 
pliable  to  be  readily  bent  into  different  positions  by  the  nurse.  The  splint 
should  be  carefully  padded  with  chamois  leather,  and  is  bent  so  that 
it  fits  the  foot  whilst  the  limb  is  in  the  faulty  position  ;  in  this  position 
both  the  foot  and  leg  are  firmly  applied  to  the  splint  by  suitable  bandages. 
The  nurse  then  grasps  the  foot-piece  with  one  hand,  and  the  leg-piece 
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with  the  other,  and  then  gradually  brings  the  splint,  and  with  it  the  foot, 
into  its  normal  position  ;  after  a  few  days  the  limb  may  be  brought  into 
a  position  of  over-correction. 

In  bringing  the  foot  into  position,  the  stout  copper  wire  connecting  the 
two  portions  of  the  splint  is  gradually  bent,  but  it  is  sufficiently  stout  to 
retain  its  new  position  when  the  pressure  is  relaxed,  and  thus  resists  the 
tendency  of  the  muscles  to  reproduce  the  deformity.  The  splint  should 
be  taken  off  two  or  three  times  a  day  to  permit  of  the  manipulations 
referred  to  above,  and  before  being  reapplied  it  should  be  bent  back 
into  the  false  position ;  it  is  then  fixed  on  the  leg  and  foot,  and  the  limb 
afterwards  brought  into  the  over-corrected  position. 

Besides  manipulations  and  the  use  of  retentive  apparatus,  special  im- 
portance attaches  to  the  employment  of  suitable  massage  designed  to  maintain 


Fig.  26. — Metai.  Talipes  Splint.  A  shows  the  splint  before  application.  B  illus- 
trates the  splint  applied  to  the  foot  while  still  in  its  faulty  position.  The  splint  is  easily 
made  to  fit  the  foot  by  bending  the  stout  copper  connecting  wire  a.  C  shows  the  faulty 
position  of  the  foot  rectified  by  bending  the  splint  back  into  the  position  shown  in  A, 
while  the  foot  is  firmly  fixed  to  it. 


the  full  power  of  the  muscles  of  the  lower  extremity,  which  of  course  tend 
to  be  somewhat  interfered  with  while  the  limb  is  kept  on  the  splint.  In 
some  cases  benefit  may  be  obtained  from  the  use  of  a  galvanic  current, 
especially  when  the  muscular  action  is  feeble.  It  should  be  applied  for 
ten  minutes  every  day  to  the  muscles  both  at  the  back  and  in  front  of  the 
limb ;  and  massage,  with  or  without  douching  with  hot  and  cold  water, 
may  be  used  every  day  for  about  the  same  length  of  time.  When  the 
child  is  old  enough  to  learn  to  walk,  the  metal  splint  just  described  or  a 
Scarpa's  shoe  (see  Fig.  41)  may  be  employed;  and,  in  addition,  exercises, 
such  as  tiptoe  exercises,  rising  on  the  outside  of  the  foot,  etc.,  varying 
according  to  the  nature  of  the  deformity,  should  be  employed. 
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(2)  In  the  second  group  of  cases  in  which  there  are  structures  definitely 
resisting  re-position,  means  must  be  taken  to  overcome  these  obstacles. 
This  is  best  done  by  dividing  the  structures  (which  are  chiefly  ligaments 
and  tendons)  by  a  tenotomy  knife.  The  methods  of  performing  tenotomy 
in  various  situations  will  be  referred  to  in  detail  when  we  come  to  speak 
of  the  individual  forms  of  club-foot.  Here  it  is  sufficient  to  say  that  the 
resisting  structures  must  be  divided  freely,  and  the  foot  must  then  be  put 
up  on  a  suitable  splint  in  the  corrected  position,  which  later  on  is  exchanged 
for  a  position  of  over-correction.  Whether  complete  correction  should  be 
carried  out  at  once,  or  should  be  delayed  for  from  two  or  three  days  to  a 
week,  depends  upon  the  circumstances  of  the  case.  Where  the  tendons 
which  have  been  divided  are  very  contracted,  immediate  and  complete 
correction  is  sometimes  inadvisable,  more  especially  when  the  tendon  affected 
is  the  tendo  Achillis,  for  if  immediate  correction  be  made  there  may  be 
either  no  union  at  all  or  else  that  which  occurs  is  long,  imperfect,  and  weak, 
and  may  lead  to  a  deformity  of  the  opposite  kind.  In  most  of  the  other 
tendons,  however,  and  in  all  cases  where  the  contraction  is  not  very  great, 
there  is  considerable  advantage  to  be  gained  in  putting  up  the  foot 
immediately  in  the  corrected  position,  and  substituting  for  this  in  a  few 
days  a  position  of  over-correction.  After  sufficient  time  has  been  allowed 
to  elapse  for  union  to  occur  between  the  divided  ends, — which  is  usually 
from  two  to  three  weeks, — the  other  accessory  methods  already  described 
should  be  begun ;  they  are  careful  manipulations,  massage,  electricity,  and 
the  application  of  splints.  When  the  patient  is  older  and  begins  to  walk, 
a  suitable  mechanical  arrangement  permitting  the  use  of  the  joints  within 
normal  limits  should  be  combined  with  the  other  forms  of  treatment. 
These  will  be  referred  to  in  detail  when  dealing  with  the  individual  forms 
of  the  deformity. 

(3)  In  the  third  and  most  severe  class  of  cases  the  treatment  to  be 
adopted  will  vary  with  the  amount  of  deformity  present,  but  as  a  rule  the 
division  of  tendons,  fascia;,  and  ligaments,  and  the  subsequent  use  of 
manipulations  and  retentive  apparatus  are  not  sufficient,  and  very  extensive 
operations,  involving  the  division  of  numerous  ligaments  and  other  structures 
about  the  foot,  or  in  some  cases  even  the  removal  of  part  or  the  whole 
of  the  affected  bones  may  be  called  for.  Here  again,  the  precise 
indications  for  the  various  operations  will  be  given  when  speaking  of  the 
different  forms  of  club-foot.  As  a  rule  it  is  in  the  severe  and  long- 
standing cases  of  equino-varus  that  these  procedures  are  most  often  called 
for,  but  they  are  also  sometimes  found  necessary  in  other  varieties  of 
club-foot  when  the  deformity  has  been  allowed  to  remain  uncorrected  for 
a  great  length  of  time. 

B.— ACQUIRED  CLUB-FOOT. 
General   points   in   the   Treatment.  —  In    the   acquired  variety 
the  treatment  will  vary  very  considerably  with  the  particular  case  under 
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notice.  For  example,  in  the  paralytic  form,  in  which  the  deformity  is  in 
the  first  instance  due  not  so  much  to  contraction  of  muscles  or  alterations  in 
the  bones,  as  to  paralysis  of  one  group  of  muscles,  with  unbalanced  action 
of  the  opposing  groups,  the  treatment  must  be  directed  to  maintaining 
the  foot  in  its  proper  position,  and  to  attempts  to  restore  the  functions 
of  the  paralysed  muscles,  or  to  replace  them  by  suitable  apparatus.  It  is 
always  easy  in  the  early  stages  of  this  form  to  correct  the  deformity  with- 
out the  employment  of  any  force  and  without  putting  any  muscles,  tendons, 
or  fibrous  structures  on  the  stretch.  When,  however,  the  deformity  has 
been  allowed  to  persist  for  a  considerable  time,  shortening  of  the  muscles 
and  fibrous  structures  takes  place,  and  their  division  becomes  necessary 
before  the  foot  can  be  brought  into  proper  position.  In  the  early  stage, 
therefore,  the  treatment  embraces  the  means,  already  indicated  (see 
p.  50),  for  maintaining  and  improving  the  nutrition  of  the  paralysed 
muscles ;  besides  these  it  will  be  necessary  to  employ  some  apparatus 
to  prevent  recurrence  of  the  deformity.  When  contraction  of  tendons, 
fascia?,  or  ligaments  has  taken  place  secondarily,  tenotomy  will  be  called 
for,  and  then  the  treatment  is  much  the  same  as  in  the  second  group  of 
congenital  cases  to  which  we  have  already  referred  (see  p.  51). 

In  the  spastic  cases  the  treatment  is  directed  first  of  all  to  the  cure 
of  the  spasm  of  the  muscles,  and  this  is  unfortunately  not  by  any  means 
easy.  Tenotomy  is  often  of  considerable  benefit,  even  at  an  early  stage  ; 
the  very  presence  of  a  tight  tendon  seems  to  act  as  a  stimulus  in  keeping 
up  the  spastic  contraction,  while  its  division  not  only  enables  the  foot  to 
be  restored  to  its  proper  position,  but  may  actually  have  a  curative  effect 
upon  the  spasmodic  condition  itself. 

When  the  deformity  is  due  to  cicatricial  contraction,  as  for  example 
after  ulcers  or  burns,  various  plastic  operations  may  be  necessary  to 
remove  the  contraction.  The  nature  of  the  operation  depends  so  much 
upon  the  amount  and  position  of  the  contracting  material  that  it  is 
extremely  difficult  to  lay  down  any  special  rules.  In  these  cases  prevention 
is  the  only  really  satisfactory  treatment,  and  therefore  in  all  ulcers  or  burns 
of  any  size  about  the  lower  third  of  the  leg,  skin-grafting  should  be 
employed  quite  early,  and  a  suitable  apparatus  applied  so  as  to  obviate 
the  contraction  which  is  otherwise  almost  certain  to  follow  cicatrization. 
When  contraction  has  actually  occurred  and  has  lasted  some  time,  the 
muscles  and  tendons  beneath  the  scar  become  shortened  and  the  fascia 
tense,  and  even  although  the  cicatrix  which  was  the  original  cause  of 
the  trouble  be  dissected  away,  the  mal-position  of  the  foot  is  not  as  a 
rule  relieved  thereby,  and  some  more  radical  operation  will  have  to  be 
undertaken  for  its  rectification.  Sometimes  it  is  possible  to  dissect  away 
the  scar  along  with  the  deep  fascia,  and  to  bring  the  foot  into  position 
either  by  manipulations  or  wrenching  or  after  tenotomy  of  tendons  or 
fasciae,  and  then,  by  employing  skin-grafting,  to  prevent  recurrence  of  the 
deformity ;  this  is  more  likely  to  be  the  case  if  the  foot,  during  the 
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healing  process  and  for  some  time  afterwards,  be  kept  in  the  over- 
corrected  position.  On  the  other  hand,  however,  in  many  cases,  in  spite 
of  free  removal  of  the  cicatrix  and  the  fascia,  followed  by  wrenching,  it  is 
impossible  to  bring  the  foot  into  proper  position  ;  if  the  disability  caused 
by  the  deformity  be  very  great  it  will  then  be  necessary  to  resort  to 
some  more  severe  procedure,  such  as  the  removal  of  portions  of  bones,  or 
even  amputation. 

The  removal  of  a  portion  of  bone  may  be  called  for  to  relieve  the 
tension  on  the  parts,  and  thus  to  permit  of  the  foot  being  brought  straight, 
but  in  the  majority  of  cases  it  is  not  a  very  satisfactory  procedure.  Some- 
times, in  bad  cicatricial  deformities  about  the  back  and  sides  of  the  leg 
in  the  neighbourhood  of  the  ankle  joint,  removal  of  an  inch  or  two  of  the 
tibia  and  fibula  may  enable  the  foot  to  be  brought  to  a  right  angle,  or 
even  actually  into  its  normal  position,  and  it  may  be  kept  there  by  sub- 
sequent wiring  of  the  divided  ends.  Even  here,  however,  the  result  is  not 
as  a  rule  quite  satisfactory,  and  that  for  two  reasons  ;  in  the  first  place  the 
contraction  extends  to  the  ankle  joint  itself,  so  that  even  when  the  leg  is 
shortened  sufficiently  to  prevent  the  contracted  tissues  from  displacing  the 
foot,  the  rigidity  of  the  parts  in  the  neighbourhood  of  the  joint  may  still 
prevent  the  foot  being  brought  into  proper  position.  In  the  second  place 
it  is  a  matter  of  increased  difficulty  to  bring  the  ankle  joint  into  its  proper 
position  after  the  bones  of  the  leg  have  been  divided,  for  the  lower  fragments 
of  the  tibia  and  fibula  are  so  short  that  it  is  impossible  to  get  a  proper 
purchase  upon  them  in  order  to  move  the  ankle  joint,  and  break  down 
adhesions  in  it.  Nevertheless,  this  operation  has  in  some  cases  been  done 
with  marked  benefit.  The  cases  in  which  it  is  most  likely  to  be  successful 
are  those  in  which  it  is  found  that,  when  the  knee  is  fully  flexed,  there  is 
a  certain  amount  of  movement  remaining  in  the  ankle  joint,  so  that  the 
front  of  the  foot  can  be  to  some  extent,  at  any  rate,  brought  up  towards  a 
right  angle.  In  the  majority  of  these  cases  the  main  deformity  is  that  of 
talipes  equinus,  with  possibly  a  little  tendency  to  varus,  and  therefore  in 
them  it  is  more  a  question  of  getting  the  foot  to  a  right  angle  than  of 
overcoming  any  lateral  displacement. 

Of  course,  if  this  operation  be  performed,  the  most  scrupulous  attention 
must  be  paid  to  antiseptic  precautions.  It  is  done  by  making  an  incision 
along  the  anterior  border  of  the  tibia,  and  a  second  one  along  the  outer 
border  of  the  fibula  ;  the  periosteum  is  then  separated  from  the  bones,  and 
the  requisite  amount  removed.  It  is  well  to  make  the  section  of  the  tibia 
oblique,  so  as  to  provide  a  larger  surface  for  coaptation,  and  if  this  be  done, 
the  best  method  of  uniting  the  bones  afterwards  is  by  screws.  The  fibula 
should,  in  the  first  instance,  be  merely  cut  across  with  bone  forceps  or  a 
saw,  and  when  the  necessary  amount  of  the  tibia  has  been  removed  it  will 
at  once  be  seen  how  much  of  the  fibula  must  be  excised.  The  two  ends 
of  the  fibula  should  be  fastened  together  by  a  silver  wire  of  moderate 
thickness,  whilst  the  tibia  is  united  by  two  or  three  fairly  long  fine  screws. 
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The  limb  should  be  put  up  with  the  foot  at  a  right  angle,  and  any  lateral 
displacement  remedied  as  far  as  possible  by  side  splints ;  these  may  be 
replaced  at  the  end  of  from  ten  to  fourteen  days  by  a  suitable  plaster 
of  Paris  casing  which  will  require  to  be  kept  on  for  at  least  eight  weeks. 
Owing  to  the  slowness  with  which  union  occurs  under  these  circumstances 
it  is  impossible  to  dispense  with  the  apparatus  earlier,  and,  owing  to 
the  liability  to  non-union  after  an  operation  of  this  kind,  it  is  useless  to 
attempt  to  promote  the  movement  of  the  ankle  joint  until  the  union  of 
the  bones  of  the  leg  is  complete.  As  soon  as  this  has  occurred,  passive 
movement  must  be  begun,  and  it  will  usually  be  found  that  the  degree  of 
mobility  present  in  the  ankle  before  the  operation  will  still  remain.  Of 
course,  by  careful  movement  and  massage,  and  later  on  by  forced  move- 
ments under  an  anaesthetic,  it  may  be  possible  to  largely  increase  it. 

When  the  ulceration,  or  the  burn,  is  situated  upon  the  foot  itself,  the 
bone  calling  for  removal  will  generally  be  the  astragalus,  but  the  actual 
operation  required  will  depend  entirely  upon  the  nature  of  the  deformity 
and  the  situation  of  the  cicatrix.  In  some  cases,  no  doubt,  amputation 
will  be  the  better  practice,  but  no  definite  rules  can  be  laid  down,  on 
account  of  the  great  variety  of  conditions  that  may  be  met  with. 

C— THE  INDIVIDUAL  FORMS  OF  CLUB-FOOT. 
TALIPES  EQUINUS. 

In  this  form  of  club-foot  the  heel  is  drawn  up  and  the  toes  are  pointed. 
The  condition  is  very  rarely  congenital ;  it  usually  results  from  some 
inflammation  in  the  calf  muscles  or  in  their  vicinity,  which  leads  to  their 
contraction.  It  may  also  occur  from  loss  of  power  in  the  anterior  group 
of  leg  muscles  as  the  result  of  infantile  paralysis,  from  cicatricial  contraction 
of  ulcers  or  wounds  in  the  calf  of  the  leg,  or  from  long-continued  point- 
ing of  the  foot  during  a  prolonged  illness,  when  care  has  not  been  taken 
to  keep  the  pressure  of  the  bed-clothes  off  the  toes  by  a  cradle.  It  may 
also  occur  in  connection  with  disease  of  the  ankle  or  the  tarsal  joints  in 
which  a  secondary  contraction  of  the  muscles  of  the  calf  has  occurred. 

Talipes  equinus  varies  in  degree  in  different  cases.  Sometimes  the 
heel  may  be  drawn  up  to  such  an  extent  that  the  sole  of  the  foot  is 
almost  in  the  same  plane  as  the  back  of  the  leg ;  sometimes  the  chief 
trouble  is  that  the  ankle  cannot  be  flexed  beyond  a  right  angle.  In  the 
severe  cases  the  patient  walks  upon  the  balls  of  the  toes,  which  are 
generally  hyper-extended  upon  the  metatarsals  by  the  pull  of  the  extensor 
tendons  which  have  also  become  contracted  ;  the  main  trouble  is  caused 
partly  by  the  increased  length  of  the  lower  extremity  and  the  small  basis 
upon  which  the  patient  stands,  and  partly  by  the  formation  of  callosities 
and  bursas  over  the  ends  of  the  metatarsal  bones,  and  the  frequent  attacks 
of  inflammation  and  suppuration  which  their  presence  almost  necessarily 
entails. 
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In  the  milder  cases  it  will  be  found  that  when  the  patient  stands  the 
sole  is  applied  normally  to  the  ground,  but  on  any  attempt  to  walk,  the 
weight  is  borne  mainly  upon  the  front  half  of  the  foot,  the  heel  being 
drawn  up  off  the  ground,  although  not  nearly  to  such  an  extent  as  in  the 
more  severe  cases.  This  leads  to  limping,  and  causes  a  certain  amount  of 
pain,  which  is  felt  chiefly  in  the  back  of  the  leg  and  about  the  heel  and 
is  due  to  the  stretching  of  the  tendo  Achillis. 

In  the  slighter  cases,  and  in  those  in  which  the  deformity  has  lasted 
only  a  short  time,  the  essential  obstacle  to  the  reduction  of  the  deformity  is 
the  contraction  of  the  calf  muscles  which  gives  rise  to  undue  tension  of  the 
tendo  Achillis.  When  the  deformity  is  more  marked,  and  particularly  when 
it  has  lasted  for  a  considerable  time,  certain  secondary  alterations  take 
place  about  the  foot.  The  chief  of  these  is  contraction  of  the  plantar 
fascia  which  leads  to  an  exaggeration  of  the  arch  of  the  instep,  and 
ultimately  produces  the  condition  known  as  talipes  cavus,  or  hollow  club- 
foot. This  exaggeration  of  the  instep  causes  pain  in  walking,  which  is 
mainly  complained  of  in  the  sole,  and  is  due  to  stretching  of  the 
shortened  plantar  fascia ;  callosities  also  generally  develop,  particularly  over 
the  head  of  the  first  metatarsal  bone,  and  give  rise  to  considerable 
additional  pain.  In  some  cases  also,  permanent  shortening  of  the  long 
flexors  of  the  toes  and  of  the  peroneus  longus  takes  place,  whilst,  in 
addition,  inversion  of  the  foot  at  the  mid-tarsal  joint  may  occur,  producing 
the  condition  of  talipes  equino-varus.  In  very  long-standing  cases, 
especially  those  in  which  the  deformity  is  extreme,  the  posterior  ligament 
of  the  ankle  joint  becomes  shortened,  and,  more  important  still,  the 
upper  articular  surface  of  the  astragalus  becomes  altered  both  in  shape 
and  structure.  The  chief  change  takes  place  in  its  anterior  part  where 
the  cartilage  which  normally  covers  it  becomes  converted  into  fibrous 
tissue,  and  that  portion  of  the  articular  surface  which,  owing  to  the  new 
position  of  the  foot,  is  now  out  of  contact  with  the  lower  end  of  the 
tibia,  becomes  considerably  enlarged,  so  that  it  is  impossible  for  the 
astragalus  to  pass  back  into  its  proper  position,  even  when  all  the  other 
causes  producing  the  deformity  have  been  removed. 

TREATMENT. — From  the  point  of  view  of  treatment  we  may  divide 
talipes  equinus  into  three  classes,  (i)  The  mild  cases,  in  which  the  foot 
cannot  be  flexed  beyond  a  right  angle,  but  in  which  there  is  no  contraction 
of  any  other  structures  than  the  calf  muscles. 

(2)  The  more  severe  cases,  in  which  the  heel  is  considerably  drawn  up 
and  in  which  at  the  same  time  there  is  secondary  contraction  of  other 
structures,  such  as  the  plantar  fascia,  the  posterior  ligament  of  the  ankle 
joint,  and  possibly  also  some  of  the  tendons  already  mentioned. 

(3)  The  most  severe  cases  of  all,  in  which  the  elevation  of  the  heel  is 
extreme,  and  in  which  the  affection  has  lasted  long  enough  for  profound 
alterations  to  have  occurred  in  the  bones  and  in  the  articular  surfaces,  and 
where,  therefore,  the  re-position  of  the  foot  is  a  matter  of  extreme  difficulty. 
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(i)  In  the  first  group,  all  that  is  necessary  is  to  divide  the  tendo 
Achillis,  and  then  to  maintain  the  foot  in  proper  position  by  means  of  suit- 
able apparatus ;  this  may  advantageously  be  combined  with  exercises.  Some 
authorities  recommend  that  exercises  alone  should  be  employed  so  as  to 
stretch  the  calf  muscles  gradually,  and  advise  that  tenotomy  should  not 
be  done.  It  may  be  possible  in  some  cases  to  overcome  the  trouble  in 
this  way,  but  as  a  general  rule  it  is  neither  a  satisfactory  nor  a  safe  pro- 
cedure. The  constant  pulling  upon  a  tight  tendon  is  extremely  apt  to  set 
up  spastic  contraction  in  the  calf  muscles,  and  also  to  lead  to  a  fibroid 
thickening  in  the  muscles,  both  conditions  being  likely  to  increase  the 
contraction.  On  the  other  hand,  division  of  the  tendo  Achillis  is  followed 
by  such  satisfactory  results  that  there  is  no  reason  whatever  for  adopting 
a  longer,  more  painful,  and  less  certain  method.  The  operation  is  per- 
formed as  follows.  After  the  patient  has  been  ansesthetised,  and  the  part 
thoroughly  disinfected,  the  limb  is  turned  over  upon  its  side,  steadied 
upon  a  sandbag,  and  the  surgeon  then  introduces  a  tenotomy  knife  on  one 
side  of  the  tendo  Achillis — for  choice  on  the  inner  side.  The  tenotomy 
knife  should  be  very  sharp,  with  a  cutting  edge  of  not  more  than  a  quarter 
of  an  inch  in  length ;'  the  rest  of  the  blade  should  be  rounded,  narrow, 
and  blunt,  so  as  to  lie  in  the  small  puncture  in  the  skin  made  by  the 
cutting  portion  without  increasing  the  opening. 

Much  difference  of  opinion  exists  as  to  whether  this  or  any  other  tendon 
should  be  divided  by  introducing  the  knife  along  the  deeper  surface  of  the 
tendon  and  cutting  towards  the  skin,  or  vice  versa,  by  insinuating  the  knife 
between  the  skin  and  the  tendon,  and  dividing  the  latter  by  cutting  towards 
the  deeper  structures  (see  Fig.  27).  The  objections  urged  against  the  former 
procedure,  which  is  the  one  more  often  adopted,  are  of  considerable  import- 
ance. In  the  first  place  it  is  very  easy  to  include  between  the  knife  and  the 
skin  vessels  or  nerves,  which  must  then  be  inevitably  divided  along  with 
the  tendon ;  in  the  second  place  the  surgeon  is  very  apt,  in  his  anxiety  to 
avoid  the  inclusion  of  these  structures  between  the  knife  and  the  tendon, 
to  puncture  the  latter,  and  to  leave  some  fibres  undivided, — an  occurrence 
which  would  render  the  whole  operation  nugatory ;  finally,  when  the  last 
fibres  are  divided,  and  the  tendon  suddenly  gives  way  under  the  knife, 
the  latter  is  very  apt  to  be  thrust  through  the  skin,  and  thus  to  convert  a 
subcutaneous  operation  into  an  open  one.  As  a  matter  of  fact,  many 
surgeons,  with  the  view  of  avoiding  the  latter  accident,  employ  two  knives, 
the  first,  a  sharp-pointed  one  for  making  the  track,  and  the  other,  a  blunt- 
pointed  one  which  is  introduced  along  the  track,  after  withdrawal  of  the 
first,  and  made  to  divide  the  tendon.  This  is,  however,  a  quite  unnecessary 
complication,  the  more  so  as  it  is  not  easy  to  push  the  blunt  instrument 
along  the  track  made  by  the  sharp  one.  The  objection  urged  against 
division  of  the  tendon  from  without  inwards  is  chiefly  that,  as  the  tendon 
gives  way,  the  knife  may  divide  important  structures  beneath ;  as  a  matter 
of  fact  most  of  these  structures  lie  in  soft  mobile  tissues,  and  yield  before 
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the  point  of  the  knife,  so  that  it  is  very  seldom  that  an  accident  of  this 
kind  occurs.  We  therefore  prefer  to  divide  tendons  from  the  skin  surface 
downwards.  It  is  a  method  by  which  one  can  be  perfectly  certain  of  not 
leaving  any  fibres  undivided,  whilst  the  accidental  enlargement  of  the  skin 
opening  is  certainly  avoided.  With  regard  to  the  latter  point,  however,  it 
must  be  confessed  that  at  the  present  time,  with  the  operation  conducted 
perfectly  aseptically,  enlargement  of  the  skin  wound  is,  from  the  antiseptic 
point  of  view,  a  matter  of  no  consequence  whatever  ;  at  the  same  time  it 


Fig.  27. — The  Methods  of  dividing  the  Tendo  Achillis  Suhcutaneously. 

A.  Division  of  the  tendon  from  its  deep  surface  towards  the  skin.  The  tenotomy 
knife  is  here  introduced  on  the  outer  side  at  right  angles  to  the  skin,  and  is  thrust  across 
just  in  front  of  the  anterior  surface  of  the  tendon  until  its  point  is  just  beneath  the  skin 
on  the  inner  side,  where  the  surgeon  notes  its  position  with  the  forefinger  of  the  left  hand. 
In  the  drawing  the  assistant  is  in  the  act  of  making  the  tendon  tense  for  the  surgeon 
to  divide  it.    It  is  more  usual  to  introduce  the  knife  from  the  inner  side. 

B.  Division  of  the  tendon  from  its  superjicial  surface  towards  the  bone.  This  is  the 
method  we  prefer  and  have  described  in  detail  in  the  text.  In  the  drawing  the  point  of 
the  tenotome  is  shown  as  it  is  being  insinuated  between  the  skin  and  the  tendon  ;  the 
surgeon  notes  its  progress  beneath  the  skin  by  means  of  the  left  thumb  or  forefinger. 
The  parts  are  represented  as  being  fully  relaxed  by  the  assistant  in  order  to  facilitate  the 
passage  of  the  tenotome  across  the  back  of  the  tendon. 

In  both  drawings  the  surgeon's  hands  are  denoted  by  the  letters  o,  o,  while  those  of  the 
assistant  are  marked  a,  a.  (Hoffa.) 

is  best  avoided,  because  of  the  possibility  of  the  scar  in  the  skin  becoming 
adherent  to  the  cicatricial  tissue  between  the  divided  ends  of  the  tendon, 
and  thus  hampering  the  movements  of  the  latter. 

In  division  of  the  tendo  Achillis,  the  knife  should  be  introduced  on 
the  inner  side  of  the  tendon,  about  half  an  inch  beyond  its  margin  and 
about  an  inch  above  its  insertion  into  the  os  calcis ;  the  blade  should  lie 
flatwise  on  the  tendon.  In  fat  children  it  is  not  always  easy  to  define  the 
edge  of  the  tendon,  and  in  them  it  is  best  to  make  the  puncture  about 
midway  between  the  inner  border  of  the  tibia,  which  can  always  be  felt, 
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and  the  back  of  the  leg.  The  position  of  the  tendon  is  made  much  more 
evident  by  putting  the  foot  upon  the  stretch  whilst  the  puncture  in  the 
skin  is  being  made ;  as  soon,  however,  as  this  is  done  the  tendon  should 
be  relaxed  as  much  as  possible  by  depressing  the  toes,  in  order  to  enable 
the  surgeon  to  insinuate  his  knife  more  readily  between  it  and  the 
skin.  The  foot  should  be  in  the  charge  of  an  assistant,  so  that  the 
surgeon  is  free  to  employ  the  fore-finger  of  his  left  hand  to  ascertain  the 
progress  of  his  knife  as  he  insinuates  it  between  the  skin  and  the  back  of 
the  tendon,  and  to  make  sure  that  no  tendinous  fibres  are  left  between 
the  knife  and  the  skin  (see  Fig.  27,  B).  When  the  point  of  the  knife  has 
been  passed  well  across  to  the  opposite  border  of  the  tendon,  the 
cutting  edge  is  turned  towards  the  latter,  and  then  the  assistant  puts  the 
tendon  firmly  upon  the  stretch  whilst  the  surgeon  presses  the  knife 
against  it  and  divides  it  with  a  steady,  slight  sawing  movement ;  when 
the  division  is  complete  the  tendon  suddenly  gives  way  and  a  gap  appears 
between  the  divided  ends.  Before  withdrawing  his  knife  the  surgeon 
should  ascertain  with  the  fore-finger  of  his  left  hand  that  there  are  no 
other  tight  structures  requiring  division ;  sometimes  the  sheath  of  the 
tendon  is  also  contracted  and  requires  to  be  nicked.  The  principal 
reason  for  dividing  the  tendo  Achillis  at  the  spot  recommended,  namely 
an  inch  above  its  insertion  into  the  os  calcis,  is  that  division  at  a  lower 
point  is  not  always  satisfactory,  because  a  series  of  tendinous  slips  are 
often  given  off  at  about  that  spot,  to  be  inserted  into  the  upper  part  of 
the  os  calcis,  and  should  they  escape  division  the  proper  relaxation  of  the 
tendon  will  not  occur.  When  the  tendon  has  been  divided,  the  foot  should 
be  forcibly  flexed  two  or  three  times,  so  as  to  stretch  or  tear  through  any 
other  tight  bands. 

It  is  very  rarely  that  any  accidents  happen  during  the  performance  of 
this  small  operation.  Sometimes,  however,  there  is  bleeding  from  divided 
veins,  the  one  most  likely  to  be  damaged  being  the  short  saphena,  but  this 
soon  stops  with  very  slight  pressure.  The  puncture  of  a  large  arterial  trunk 
like  the  posterior  tibial  artery  is  a  matter  of  extreme  rarity,  and  we  ourselves 
have  never  met  with  such  an  accident ;  should  it  occur,  the  best  plan 
would  probably  be  to  enlarge  the  skin  incision,  cutting  directly  down  to 
the  artery  and  tying  the  divided  ends,  in  preference  to  running  the  risk  of 
the  formation  of  a  false  aneurysm,  which  might  occur,  especially  if  the 
artery  were  only  partially  divided.  Some  surgeons,  however,  suggest  that 
it  is  best  in  the  first  instance  merely  to  apply  firm  pressure  by  means  of  a 
pad  over  the  bleeding  vessel,  and  then,  should  a  false  aneurysm  form,  to 
adopt  the  appropriate  treatment  for  it  later.  At  the  same  time  one  need 
not  to  be  too  ready  to  cut  down,  merely  because  arterial  blood  spouts 
from  the  wound ;  it  may  be  from  some  much  smaller  vessel  than  the 
posterior  tibial,  and  if  this  be  completely  divided,  the  application  of  a  small 
pad  and  bandage  will  arrest  the  bleeding  immediately.  Should  the  wound 
in  the  skin  be  made  too  large  from  an  accidental  slip  of  the  knife,  its  edges 
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should  be  brought  together  carefully  by  a  stitch  or  two  and  a  gauze  dressing 
applied  in  the  usual  manner.  The  real  disadvantage  of  a  large  skin  incision 
nowadays  is  not  the  risk  of  sepsis,  as  was  formerly  the  case,  but  the  possi- 
bility of  adhesion  of  the  scar  to  the  new  material  thrown  out  between 
the  ends  of  the  tendon. 

After-treatment, — The  next  point  that  arises  is  the  question  as  to 
whether  the  deformity  should  be  at  once  over-corrected  and  the  foot  put 
up  in  that  position,  or  whether  it  should  be  left  for  a  few  days  in  its 
faulty  position  until  a  certain  amount  of  reparative  material  has  been 
thrown  out  between  the  divided  ends  of  the  tendon.  The  answer  to  this 
question  depends  very  largely  upon  the  degree  of  deformity  present.  If, 
when  the  foot  is  fully  flexed,  there  be  an  interval  of  two  inches  or  more 
between  the  divided  ends  of  the  tendon  (a  condition,  however,  which  is 
unusual  in  the  milder  forms  of  talipes  we  are  now  considering),  there 
would  certainly  be  some  risk  of  imperfect  union,  and  the  uniting  material 
between  the  cut  ends  would  probably  be  thin  and  soft,  instead  of  broad 
and  firm  ;  in  other  words,  a  condition  of  talipes  calcaneus  may  be 
substituted  for  that  of  equinus.  Hence,  under  these  circumstances  it  is 
better  to  apply  a  small  pad  of  cyanide  gauze  over  the  puncture,  to 
place  the  limb  on  a  splint  without  any  attempt  to  rectify  the  deformity, 
and  to  leave  it  for  about  a  week,  so  as  to  allow  plastic  material  to  be 
poured  out  between  the  divided  ends  of  the  tendon  before  they  are 
markedly  separated. 

On  the  other  hand,  in  the  milder  cases  which  we  are  now  considering, 
the  foot  may  almost  invariably  be  put  up  at  once  at  right  angles  upon 
a  suitable  splint,  the  one  we  prefer  being  the  metal  splint  with  a  stout 
copper  wire  connection,  which  has  already  been  described  (see  Fig.  26). 
The  dressing  (a  piece  of  cyanide  gauze  or  salicylic  wool)  applied  to  the 
puncture  should  be  quite  small  and  should  be  fixed  on  with  collodion, 
and  care  must  be  taken  to  see  that  the  bandage  which  fastens  the  limb 
to  the  splint  does  not  press  upon  the  gap  between  the  divided  ends  ; 
should  it  do  so,  the  formation  of  plastic  material  between  the  ends  may 
be  greatly  interfered  with. 

After  about  a  week  the  deformity  should  be  over-corrected.  In  the 
cases  first  mentioned,  where  the  separation  between  the  ends  of  the  tendon 
is  considerable,  it  will  be  sufficient  by  the  end  of  that  time  to  bring  the 
foot  up  to  a  right  angle  with  the  leg,  and  subsequently  to  increase  the 
flexion  every  two  or  three  days,  until,  at  the  end  of  another  week  or  ten 
days,  the  foot  should  be  at  the  extreme  limit  of  flexion.  In  the  milder 
cases,  however,  to  which  we  have  been  referring,  this  limit  of  flexion  can 
usually  be  reached  within  a  week  after  the  operation,  when  the  foot  should 
be  fixed  in  plaster  of  Paris  in  this  over-corrected  position  for  another  fort- 
night. After  three  weeks  from  the  operation  the  continued  use  of 
splints  or  plaster  of  Paris  casings  may  be  abandoned,  and  the  limb  care- 
fully and  regularly  massaged,  while  the  patient  is  encouraged  to  carry  out 
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exercises  designed  to  develop  the  muscles  that  are  at  fault.  By  this  time 
the  uniting  material  will  be  sufficiently  firm  to  connect  the  ends  of  the 
tendons ;  it  is,  however,  not  yet  very  strong,  but  the  patient  may  be  allowed 
to  walk  about,  provided  he  walks  largely  flat-footed,  and  does  not  put 
much  strain  upon  the  tendon. 

At  this  stage  the  following  arrangement  will  be  found  of  great  practical 
value.  A  piece  of  wood  of  suitable  size  and  thickness,  such  as  the  lid  of  a 
cigar-box,  long  enough  to  extend  from  the  heel  to  at  least  three  inches 
beyond  the  tips  of  the  toes,  is  taken  and  cut  to  the  shape  of  the 
foot.     A  piece  of  strapping  between  two  and  three  inches  broad,  and 


Fig.  28. — Sayre's  Apparatus  for  use  after  Tenotomy  of  the  Tendo  Achillis. 
The  method  of  application  is  given  sufficiently  in  detail  in  the  text.  The  smaller  sketch 
above  is  to  illustrate  the  method  of  fastening  the  strapping  to  the  foot-piece  of  the  splint ; 
it  will  be  seen  that  it  commences  on  the  upper  surface  of  the  splint  near  its  anterior 
margin,  runs  backwards  along  the  upper  surface,  down  round  the  posterior  edge  and 
finally  runs  forward  along  the  under  surface  and  round  the  anterior  margin  of  the  splint, 
where  it  terminates  in  a  long  free  end  which  is  shown  applied  to  the  thigh  in  the  larger 
drawing.  The  length  of  the  foot-piece  varies  ;  the  more  leverage  it  is  desired  to  exert  the 
further  should  it  project  beyond  the  toes. 

sufficiently  long  to  reach  from  the  middle  of  the  thigh  to  the  toes  and 
then  twice  the  length  of  the  splint,  is  applied  first  to  the  upper  surface  of 
the  splint,  beginning  near  its  anterior  extremity,  carried  along  the  upper 
surface,  round  the  posterior  edge,  and  then  along  the  lower  surface  and 
over  the  anterior  edge  again.  This  part  of  the  strapping  is  then  firmly 
incorporated  with  the  splint  by  means  of  two  or  three  transverse  pieces  of 
strapping  (see  Fig.  28).  Upon  the  splint  thus  prepared  are  laid  two  or 
three  thicknesses  of  boracic  lint  so  as  to  form  a  padding,  and  the  splint  is 
then  fastened  at  the  heel,  sandalwise,  by  a  broad  strip  of  strapping  passing 
around  the  instep  and  the  posterior  part  of  the  splint  to  the  front  of  the 
foot ;  the  splint  is  then  secured  to  the  foot  by  an  ordinary  bandage.  The 
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long  piece  of  strapping  which  now  hangs  over  from  the  front  of  the  splint 
is  next  carried  up  along  the  anterior  surface  of  the  thigh,  the  foot  mean- 
while being  held  at  right  angles,  and  the  knee  in  the  fully  extended  position. 
The  strapping  is  applied  to  the  limb,  and  fastened  in  position  by  a  bandage, 
which  commences  just  beneath  the  patella  and  is  carried  up  to  about 
the  centre  of  the  thigh.  The  free  upper  end  of  the  strapping  is  then 
turned  down,  and  the  bandage  carried  downwards  over  it ;  in  this  way 
the  strapping  is  thoroughly  incorporated  with  the  bandage,  and  both  are 
firmly  fastened  to  the  skin  of  the  thigh.  Should  the  strapping  slip,  as  it 
generally  does,  after  two  or  three  days,  it  is  not  necessary  to  apply  fresh 
strapping  in  order  to  tighten  it,  but  a  second  bandage  may  be  applied 
over  the  old  one,  and  carried  down  rather  further  below  the  patella  ;  this 
will  keep  the  strapping  taut.  The  patient  should  be  encouraged  to  walk 
wearing  this  apparatus  ;  the  effect  of  this  is  that,  as  the  splint  is  longer 
than  the  foot,  considerable  leverage  is  exerted  upon  the  ankle  joint,  and 
the  latter  is  well  bent  as  the  patient  walks.  The  flexion  is  far  more 
effectually  carried  out  than  if  the  foot  were  simply  encased  in  a  shoe. 
By  the  use  of  this  apparatus,  also,  the  calf  muscles  are  left  free,  and 
massage  can  be  applied  to  them.  The  apparatus  will  generally  require 
renewal  about  once  a  week. 

About  six  weeks  after  the  operation,  more  vigorous  exercise  should  be 
commenced,  and  this  may  be  carried  out  while  the  patient  is  wearing  the 
splint  just  described.  The  following  exercise  is  of  considerable  value. 
The  patient  stands  upright,  the  heels  together,  and  the  soles  flat  on 
the  ground,  and  he  then  gradually  sinks  downward,  flexing  the  knees 
and  hips  until  he  is  able  to  touch  the  ground  with  the  tips  of  the 
fingers,  when  he  again  gradually  resumes  the  upright  position.  This 
should  be  done  from  six  to  ten  times  in  succession,  and  should  be 
repeated  several  times  during  the  day.  At  the  same  time  massage  and 
galvanism  should  be  applied  to  the  calf  muscles,  and  for  about  six  weeks 
after  the  operation  the  patient  should  wear  either  the  apparatus  just 
described,  or  some  other  form  of  artificial  splint  which  is  so  arranged  as 
to  raise  the  toes  when  he  walks.  As  a  general  rule  it  will  be  found  best, 
after  about  eight  weeks  from  the  time  of  the  operation,  to  employ  a  surgical 
boot,  furnished  on  each  side  of  the  leg  with  irons  attached  to  a  band 
passing  around  the  upper  part  of  the  leg,  and  made  with  a  hinge  opposite 
the  ankle  joint,  fitted  with  a  stop  to  prevent  the  foot  being  extended 
beyond  the  right  angle.  It  is  well  to  have  this  boot  made  somewhat 
longer  than  the  foot,  for  it  then  acts  in  a  manner  similar  to  the  splint  we 
have  described,  and  exerts  a  greater  leverage  than  if  it  were  the  exact 
length  of  the  foot.  This  boot  is  of  course  more  sightly  and  convenient 
than  the  splint,  and  it  may  with  advantage  be  fitted  with  a  spring  which 
tends  to  keep  the  toes  raised  and  the  heel  depressed  (see  Fig.  29) ;  this 
is  especially  necessary  when  the  tendo  Achillis  was  much  contracted  prior 
to  its  division. 


62 


CLUB-FOOT. 


(2)  Tn  the  second  group  of  cases,  in  which  changes  other  than  the 
shortening  of  the  tendo  Achillis  occur,  the  secondary  contractions  must  be 
remedied  before  the  tendon  is  divided.  The  most  important  contraction 
is  that  of  the  plantar  fascia,  the  dense  central  portion  of  which  is  most 
commonly  affected;  the  shortening  may  be  so  extreme  as  to  actually  pro- 
duce the  condition  known  as  talipes  cavus. 

Division  of  the  plantar  fascia  should  be  practised  and  the  foot  unrolled 
some  weeks  before  the  tenotomy  of  the  tendo  Achillis  is  done.  Should  the 
latter  structure  be  divided  at  the  same  time  as  the  plantar  fascia,  it  will  be 
found  a  matter  of  the  most  extreme  difficulty  to  stretch  the  sole  sufficiently, 


Fig.  29. — Boot  for  use  after  Tenotomy  of  Tendo  Achillis.  The  dotted  line 
shows  the  position  the  boot  tends  to  assume  when  the  foot  is  off  the  ground  ;  it  thus 
continuously  stretches  the  tendo  Achillis.  The  boot  should  be  made  a  good  deal  longer 
than  the  foot,  and  it  should  have  a  stop  at  the  ankle-joint  hinge  to  prevent  the  toes 
being  pointed.  (Hojfa.') 

because  there  is  no  fixed  point  in  the  foot  from  which  purchase  can  be 
taken ;  if  the  tendon  be  left  undivided,  a  perfectly  satisfactory  point  (Fappui 
is  obtained.  The  plantar  fascia  is  generally  easily  divided  by  putting  the 
sole  of  the  foot  firmly  upon  the  stretch,  and  dividing  all  the  contracted 
bands  by  a  tenotomy  knife.  It  is  best  to  commence  the  division  as  far  back 
as  is  convenient.  The  patient  is  anaesthetised,  and  special  care  is  taken  in 
the  disinfection ;  the  anterior  half  of  the  foot  is  then  grasped  by  the  sur- 
geon's left  hand  and  strongly  abducted  so  as  to  make  the  fascia  tense,  whilst 
the  tenotomy  knife  is  introduced  between  the  skin  and  the  fascia  about  half 
an  inch  to  one  side  of  the  most  prominent  tense  band,  and  at  about  the 
same  distance  in  front  of  the  tuberosity  of  the  os  calcis.    As  soon  as  the 
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point  of  the  instrument  is  introduced  through  the  skin,  the  pressure  upon 
the  sole  is  relaxed,  and  the  knife,  with  the  blade  held  parallel  to  the 
surface,  is  then  carefully  insinuated  between  the  skin  and  the  fascia.  The 
surgeon  should  bear  in  mind  that  the  latter  comes  very  close  to  the  skin, 
and  is  often  in  intimate  connection  with  it.  After  the  blade  of  the  knife 
has  been  pushed  well  beyond  the  tight  band,  the  fascia  is  once  more  put 
firmly  upon  the  stretch,  the  cutting  edge  of  the  knife  turned  towards  it, 
and  it  is  at  once  divided  by  a  few  downward  strokes.  After  division  of 
the  first  tense  band  it  will  generally  be  found  that  others  start  into  prom- 
inence, and  these  must  be  methodically  divided,  either  from  the  same 
puncture  or  from  another  more  conveniently  situated.  After  all  bands 
that  are  felt  to  be  tense  have  been  divided,  the  foot  should  be  forcibly 
stretched,  either  with  the  hand  alone  or  aided  by  the  wrench.  If  it  be 
possible  to  stretch  the  foot  sufficiently  to  get  it  quite  straight,  or  rather 
into  the  over-corrected  position,  by  the  hand  alone,  it  is  far  better  to  do  so, 
as  less  damage  is  done  to  the  tissues.  In  many  cases,  however,  more 
particularly  in  the  small  feet  of  young  children,  it  is  difficult  to  stretch  the 
sole  adequately  with  the  hand  alone,  and  in  these  cases  Thomas's  wrench 
is  usefully  employed.  This  will  be  described  presently  when  speaking 
of  the  treatment  of  talipes  equino-varus  (see  p.  84). 

After-treat7nent. — After  the  foot  has  been  thoroughly  stretched  in  this 
manner,  it  should  be  brought  into  the  over-corrected  position,  the  small 
punctures  dressed  with  cyanide  gauze  and  collodion,  and  the  metal 
splint  already  described  (see  p.  49)  applied.  Care  must  be  taken  in 
arranging  the  padding  of  the  splint  that  no  undue  pressure  is  exerted  upon 
the  heads  of  the  metatarsals  ;  the  padding  should  be  somewhat  thicker  in 
front  of  and  behind  the  balls  of  the  toes,  so  as  to  leave  a  certain  amount  of 
depression  into  which  they  may  sink.  The  foot  is  then  firmly  bound  to 
the  splint.  Should  the  tendo  Achillis  not  be  too  tight  to  allow  the  foot 
to  come  to  a  right  angle,  the  patient  may  be  allowed  to  stand,  wearing 
the  splint,  within  a  week  after  the  operation  ;  the  standing  position  helps 
still  further  to  promote  the  stretching  of  the  sole.  Should,  however, 
the  contraction  of  the  tendo  Achillis  be  very  marked,  this  will  not 
be  possible.  If  there  be  much  pain  complained  of  after  the  operation, 
the  splint  should  be  taken  off  and  the  padding  readjusted.  This  is  an 
important  matter,  for,  should  a  slough  form  on  the  balls  of  the  toes,  very 
considerable  trouble  may  result,  and  a  permanently  tender  scar  may  be 
left  behind. 

In  many  cases  it  is  necessary  to  repeat  the  tenotomy  of  the  plantar 
fascia  some  three  or  four  weeks  after  the  first  operation.  In  no  case 
should  the  tendo  Achillis  be  divided  until  the  foot  has  been  thoroughly 
unfolded,  and  the  sole  restored  to  its  normal  condition.  The  second 
tenotomy  should  be  practised  further  forward  than  the  first,  so  as  to  divide 
the  individual  slips  of  fascia  which  escaped  division  in  the  first  operation, 
and  which  have  become  tense  subsequently.    After  the  surgeon  is  satisfied 
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that  the  sole  is  sufficiently  stretched  (this  is  usually  in  from  a  month  to 
six  weeks  after  the  treatment  has  been  begun),  the  tendo  Achillis  may  be 
divided  in  the  ordinary  manner,  and  the  subsequent  treatment  carried  out  as 
already  described  in  speaking  of  the  first  stage  of  the  affection  (see  p.  59). 

(3)  Tn  the  most  severe  group  of  talipes  equinus  two  conditions 
are  met  with ;  either  simple  talipes  equinus,  in  which  the  heel  is  drawn  up 
and  the  sole  of  the  foot  is  fairly  straight,  or  very  marked  equinus  combined 
with  a  certain  amount  of  talipes  cavus.  We  shall  take  the  consideration 
of  the  former  group  first. 

(a)  It  is  well  to  commence  the  treatment  with  a  free  division  of  the 
plantar  fascia,  even  although  it  may  not  be  markedly  contracted.  In  these 
bad  cases  simple  division  of  the  tendo  Achillis  is  not  sufficient  to  allow 
the  foot  to  be  brought  into  its  proper  position.  This  is  due  partly  to 
contraction  of  the  ligaments  about  the  ankle  joint,  but  mainly  to  the 
alterations  which  have  occurred  in  the  anterior  part  of  the  upper  articular 
surface  of  the  astragalus.  In  most  cases  the  surgeon  has  to  make  a 
choice  of  some  severe  operative  procedure,  but,  if  the  patient  be  young,  a 
few  weeks  may  with  advantage  be  devoted  to  ascertaining  whether,  after 
a  preliminary  division  of  the  plantar  fascia,  with  a  subsequent  tenotomy 
of  the  tendo  Achillis  and  the  posterior  ligaments  of  the  ankle  joint, 
continuous  upward  pressure  upon  the  front  of  the  foot  by  means  of  a 
splint  will  not  lead  to  a  cure  of  the  deformity.  If,  however,  it  be  found 
after  a  fair  trial  of  these  means  (which  are  those  described  for  the  treatment 
of  the  second  group  of  cases)  that  the  deformity  is  not  overcome,  further 
procedures,  directed  more  especially  to  the  change  in  the  shape  of  the 
astragalus,  must  be  had  recourse  to.  The  operations  at  our  disposal  are 
excision  of  the  astragalus,  removal  of  a  portion  of  the  upper  surface  of 
that  bone,  excision  of  the  ankle  joint,  or  finally,  amputation. 

(a)  Excision  of  the  Astragalus. — In  ordinary  cases,  where  the  circulation 
and  nutrition  of  the  parts  are  good,  excision  of  the  astragalus  yields  an 
excellent  result,  and  is  probably  the  best  of  the  procedures  above  mentioned. 
The  foot  left  after  this  operation  is  a  very  useful  one,  and  the  ankle  joint 
is  freely  movable ;  the  os  calcis  rises  to  some  extent  between  the  malleoli, 
and,  if  the  operation  be  performed  in  young  subjects,  it  is  almost  impossible 
to  tell,  when  they  reach  adult  life,  that  anything  has  been  done. 

The  operation  for  excision  of  the  astragalus  will  be  fully  described  in 
Part  III.  in  speaking  of  excisions ;  we  may  here,  however,  say  that  many 
lines  of  incision  are  used  for  the  purpose.  We  prefer  two  vertical 
incisions,  one  on  either  side  of  the  front  of  the  ankle  joint ;  that  on  the 
inner  side  commences  about  two  inches  above  the  internal  malleolus,  over 
the  anterior  border  of  the  tibia,  and  runs  downwards  over  the  ankle  to 
the  dorsal  surface  of  the  scaphoid.  This  incision  is  carried  directly  down 
to  the  bone,  care  being  taken  to  avoid  dividing  the  tibialis  anticus  tendon, 
which  is  easily  seen  and  hooked  out  of  the  way.  The  second  incision  is 
very  similar  and  is  made  on  the  outer  side,  commencing  about  two  inches 
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above  the  tip  of  the  external  malleolus,  and  carried  downwards  and  forwards 
parallel  with  the  inner  incision  to  a  point  opposite  the  termination  of  the 
latter  (see  Fig.  30).  The  structures  over  the  front  of  the  ankle  joint  are  raised 
by  a  periosteum  detacher,  and  a  copper  spatula  is  passed  in  beneath  the 
bridge  of  soft  tissues  thus  raised,  which  contains  all  the  tendons,  vessels, 
nerves,  etc.  These  are  then  pulled  well  forwards  and  protected  by  the 
spatula  against  any  chance  of  injury.  The  lateral  and  anterior  ligaments 
of  the  ankle  joint  are  now  easily  divided  and  the  astragalo-scaphoid 
articulation  is  opened.  The  strong  calcaneo-astragaloid  ligament  is  next 
divided,  and  then  the  astragalus  can  generally  be  seized  by  strong  forceps 
and  gradually  pulled  forwards  and  outwards  or  inwards  and  any  resisting 
structures  divided.  At  the  posterior  part  of  the  bone  the  tendon  of  the 
flexor  longus  pollicis  must  be  carefully  separated  from  its  groove  by  a 
periosteum  detacher.  After  the  astragalus  has  been  removed,  the  bleeding 
is  arrested,  the  wound  stitched  up,  and  the  foot  put  up  at  a  right  angle 
upon  a  suitable  splint.  It  is  only  in  the  most  extreme  cases  that  it 
becomes  necessary  to  divide  the  tendo  Achillis  at  the  same  time ;  if 
necessary,  this,  of  course,  must  be  done.    In  putting  up  the  foot  special 


Fig.  30. — Excision  of  Astragalus.    A  shows  the  incision  on  the  inner,  B  on  the 
outer  side  of  the  front  of  the  ankle. 

care  must  be  taken  to  prevent  inversion,  and  the  best  arrangement  is 
Croft's  plaster  of  Paris  splint,  which  will  be  fully  described  in  Part  III.  in 
dealing  with  fractures.  Other  useful  splints  are  lateral  poroplastic  ones 
moulded  to  the  foot  while  it  is  held  at  right  angles  to  the  leg  in  its  proper 
position. 

The  chief  point  to  remember  in  the  after-treatment  of  excision  of  the 
astragalus  is  that  there  is  a  tendency  to  inversion  of  the  foot,  and  this 
must  be  carefully  and  persistently  guarded  against.  The  splint  should  be 
kept  on  for  about  six  weeks,  at  the  end  of  which  time  the  patient,  furnished 
with  a  suitable  apparatus,  may  be  allowed  to  walk.  This  apparatus 
should  consist  of  a  boot  to  which  are  attached  lateral  irons  fastened  to  a 
band  around  the  upper  part  of  the  leg  and  furnished  with  hinges  opposite 
the  ankle  joint  (see  Fig.  31).  The  boot  should  be  worn  for  eight  months 
or  a  year,  when  it  will  generally  be  found  that  the  foot  has  accommodated 
itself  to  its  new  position. 

(/3)  Partial  resection  of  the  Astragalus. — In  some  cases,  where  the 
deformity  is   not  so  great,   it   may   suffice    to   expose   the    front  of  the 
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astragalus  by  incisions  similar  to  those  just  described  for  its  complete 
resection,  and  then  by  means  of  a  chisel  or  a  gouge  to  chip  off  enough 
bone  from  its  upper  and  anterior  surfaces  to  enable  the  articular  surface 
to  pass  easily  beneath  the  malleolar  arch,  and  then,  after  division  of  the 
tendo  Achillis,  to  bring  the  foot  into  the  rectangular  position.  This  opera- 
tion, when  it  is  feasible,  is  in  some  ways  perhaps  the  best  for  adult  cases, 
but  in  children  excision  of  the  astragalus,  if  carefully  attended  to  afterwards, 
gives  such  perfect  results  that  it  is  much  the  best  procedure.  If  this  method 
of  removing  a  portion  of  the  astragalus  be  adopted,  particular  care  must 
be  taken  subsequently  to  preserve  the  movements  of  the  ankle  joint  by 

frequent  passive  and  active  movements 
and  massage.  The  movements  should 
be  begun  within  a  day  or  two  of  the 
operation,  and  in  the  intervals  between 
them  the  foot  should  be  kept  on  a 
posterior  splint  with  a  hinged  foot- 
piece  which  can  be  pushed  up  so  as 
to  over-correct  the  deformity. 

(y)  Amputation. — Amputation  is 
of  course  extremely  rarely  called  for  in 
these  cases,  but  sometimes, — when  the 
condition  is  due  to  infantile  paralysis, 
when  there  is  extreme  wasting  of  the 
parts,  when  the  nutrition  of  the  foot 
is  markedly  interfered  with,  when  the 
latter  is  constantly  subject  to  ulcera- 
tion, and  when  in  fact  the  foot  would 
be  useless  even  were  it  restored  to  its 
proper  position, — Syme's  or  Pirogoff's 
operation  (preferably  Syme's)  will  yield 
a  far  more  satisfactory  result  than  any 
attempt  to  retain  the  foot  and  restore 
its  functions  by  apparatus. 

(b)  In  the  second  class  of  these 
severe  cases  of  talipes  equinus,  those,  namely,  in  which  there  is  also 
marked  talipes  cavus  and  where  the  foot  cannot  be  unfolded  by  the  mere 
employment  of  tenotomy  and  splints,  some  more  serious  operation  may 
be  necessary.  In  these  cases  the  patient  is  generally  much  crippled,  and 
suffers  great  pain,  when  the  weight  is  borne  upon  the  sole,  from  stretching 
of  the  plantar  fascia  and  the  ligaments ;  at  the  same  time  callosities  and 
corns  form  over  the  metatarsal  bones,  and  cause  the  greatest  suffering. 

Excision  of  a  wedge  from  the  tarsus.— Should  tenotomy  and  wrenching 
fail  to  restore  the  proper  shape  of  the  foot,  it  may  become  necessary  to 
remove  a  portion  of  the  tarsus,  in  order  to  bring  the  sole  of  the  foot  flat 
upon  the  ground,  and  this  should  be  done  and  the  loot  brought  straight 


Fig.  31. — Boot  for  Use  after  Excision  of 
Astragalus.  This  is  merely  a  boot  fitted  with 
stout  lateral  leg-irons  which  are  fastened  into  the 
heel  below  and  furnished  with  an  ordinary  hinge- 
joint  opposite  tiie  ankle.  The  chief  object  of 
the  apparatus  is  to  prevent  inversion  of  the 
foot. 
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before  the  tendo  Achillis  is  divided.  The  operation  is  readily  performed  by 
means  of  straight  incisions  along  the  inner  and  outer  sides  of  the  foot,  at 
about  the  level  of  the  scaphoid  bone ;  the  incisions  are  carried  down  to 
the  bone,  the  tendons  and  other  structures  on  the  front  of  the  tarsus  are 
peeled  off  with  a  periosteum  detacher,  and  the  structures  in  the  sole  of  the 
foot  are  similarly  treated.  The  soft  parts  are  held  aside  by  copper  spatulae 
introduced  between  them  and  the  bones,  and  a  wedge-shaped  cut  is  made 
in  the  tarsus  by  means  of  a  saw  insinuated  between  the  spatulse  and  the 
bone.  The  portion  of  bone  removed  should  have  its  base  directed  towards 
the  dorsum  of  the  foot,  and  the  apex  towards  the  sole.  The  bones  should 
be  removed  without  any  regard  to  their  articulations,  and  the  block  excised 
generally  consists  of  the  head  of  the  astragalus,  a  portion  of  the  scaphoid, 
and  a  portion  of  the  cuboid.  When  this  has  been  done,  the  foot  can 
usually  be  brought  satisfactorily  into  position  ;  should  there  be  any  difficulty, 
further  portions  of  the  bones  may  be  removed  by  a  chisel. 

It  is  of  course  necessary  to  employ,  as  preliminaries  to  this  operation, 
division  of  the  plantar  fascia  and  thorough  wrenching  of  the  foot,  and  these 
should  be  done  immediately  before  the  soft  parts  are  separated  from  the 
bones;  it  would  be  impossible  to  carry  them  out  after  the  bones  have  been 
divided,  and,  therefore,  a  larger  amount  of  bone  would  have  to  be  taken  away 
than  is  actually  necessary.  The  size  of  the  wedge  should  be  such  as  to 
allow  the  patient  to  walk  upon  the  under  surfaces  of  the  metatarsal  bones 
instead  of  upon  the  ends.  It  should  not  be  so  great  as  to  entirely  obliterate 
the  arch  of  the  foot,  and  it  is  well  to  make  the  wedge  rather  small  in 
the  first  place,  and  then,  if  necessary,  to  remove  a  second  slice,  the  thickness 
of  which  can  be  readily  estimated  after  the  first  wedge  has  been  removed. 

The  bleeding  is  arrested,  the  wound  stitched  up  without  a  drainage 
tube,  antiseptic  dressings  applied,  and  the  foot  put  into  proper  position. 
A  splint  is  applied  to  the  back  of  the  leg  and  the  sole  of  the  foot,  and 
retained  for  about  six  weeks,  until  bony  union  has  occurred.  By  that  time  the 
tendo  Achillis  may  be  divided,  and,  if  necessary,  the  posterior  ligaments  of  the 
ankle  joint  also  may  be  cut,  so  as  to  enable  the  foot  to  be  brought  up 
to  a  right  angle  in  the  first  instance,  and,  subsequently,  to  an  acute  angle. 
After  about  three  weeks  longer,  the  patient  may  be  allowed  to  walk  about, 
and  the  treatment  recommended  for  the  first  class  of  cases  of  talipes  equinus 
is  then  carried  out. 

*> 

TALIPES  CALCANEUS. 

As  a  congenital  deformity  this  is  comparatively  a  rare  affection.  When 
it  occurs,  it  is  usually  the  result  of  infantile  paralysis  affecting  the  muscles 
of  the  calf.  When  present  at  birth,  it  is  often  associated  with  an  absence 
of  the  fibula,  or  some  similar  arrest  of  development  of  the  leg.  In  the  cases 
in  which  the  fibula  is  absent,  there  is  usually  a  compound  form  of  the 
deformity  which  takes  the  shape  of  talipes  calcaneo-valgus.    In  the  paralytic 
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form,  the  front  part  of  the  foot  is  drawn  up  by  the  unbalanced  action  of  the 
muscles  in  front  of  the  leg ;  the  heel  is  depressed,  so  that  in  bad  cases  the 
upper  part  of  the  instep  may  lie  in  actual  contact  with  the  anterior  surface 
of  the  leg,  whilst  the  patient  walks  upon  the  extreme  point  of  the  heel.  In 
all  these  cases  there  is  generally  a  tendency  to  some  valgus  deformity  as 
well. 

TREATMENT.— As  in  all  the  other  paralytic  cases,  it  is  quite  easy 
to  replace  the  foot  in  its  normal  position  without  the  exercise  of  any 
force,  as  long  as  the  affection  is  in  its  earlier  stages ;  under  these  circum- 
stances the  treatment  must  be  directed  on  the  one  hand  to  retaining  the 
foot  in  proper  position,  whilst,  on  the  other,  efforts  are  made  to  maintain  or 
restore  the  functions  of  the  paralysed  muscles  as  much  as  possible.  To 
meet  the  first  indication  a  suitable  splint  should  be  applied ;   in  children 

the  one  which  we  prefer  is  the  simple 
metal  splint  with  the  connecting  stout 
copper  wire,  which  has  already  been 
described  (see  Fig.  26),  and  which  can 
be  readily  applied  by  the  nurse.  As  in 
the  other  cases,  the  splint  should  be 
taken  off  several  times  a  day  to  allow 
of  the  employment  of  manipulations 
designed  to  stretch  the  muscles  on  the 
front  of  the  leg,  and  to  apply  massage  to 
those  on  the  posterior  surface.  Besides 
the  employment  of  massage  to  the  calf 
muscles,  the  use  of  the  Faradic  current 
is  very  beneficial,  whilst  at  night,  and 
in  the  intervals  between  the  application 
of  the  massage  and  galvanism,  the  splint 
should  be  re-applied.  If  these  measures 
be  carefully  carried  out  in  the  early 
stages,  there  will  seldom  be  any  neces- 
sity for  division  of  tendons.  As  the 
child  grows  up  and  learns  to  walk,  a 
suitable  splint  adapted  for  that  purpose 
should  be  employed.  This  should  con- 
sist of  the  usual  leg-irons  taking  a  grasp  from  the  upper  part  of  the  leg 
just  below  the  knee,  the  irons  running  down  on  each  side  of  the  leg,  and 
being  fastened  below  into  the  heel  of  the  boot.  It  should  also  be  pro- 
vided with  a  hinge-joint  opposite  the  ankle ;  this  latter  should  have  a  stop 
so  as  to  prevent  the  foot  being  bent  upwards  beyond  a  right  angle,  and 
it  is  well  also,  where  there  is  considerable  loss  of  power,  to  have  some 
sort  of  artificial  tendo  Achillis  adapted  to  the  apparatus  (see  Fig.  32). 
The  most  convenient  arrangement  is  an  elastic  spring  attached  to  the  heel 
of  the  boot  below,  and  to  the  posterior  aspect  of  the  band  around  the 


Fig.  32. — Boot  for  Use  in  Talipes  Cal- 
caneus. The  india-rubber  spring  behind 
takes  the  place  of  the  faulty  calf  muscles. 
The  boot  is  often  fitted  with  a  stop  at  the 
hinge  joint  opposite  the  ankle  so  as  to  prevent 
the  toes  being  raised  unduly.  (Hoffa.) 
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knee  above.  Thus,  when  the  patient  lifts  the  foot  from  the  ground,  the 
heel  is  drawn  up  by  the  band,  and  when  the  foot  is  brought  to  the 
ground,  the  weight  of  the  body  stretches  the  elastic  and  allows  the  foot 
to  come  to  a  right  angle,  where  it  is  stopped  by  the  hinge  arrangement. 
When  the  patient  is  not  walking,  it  is  well  to  take  off  this  apparatus, 
which  is  apt,  under  any  circumstances,  to  be  somewhat  heavy  for  the 
much-enfeebled  limb,  to  employ  massage,  electricity  and  douching,  and 
then  to  substitute  the  simpler  splint  already  mentioned  above. 

When  electrical  examination  shows  that  there  is  still  a  considerable 
amount  of  healthy  muscular  tissue  left  in  the  calf  muscles,  something 
further  may  be  done  to  promote  the  usefulness  of  the  limb  ;  this  takes 
the  form  of  shortening  the  unduly  elongated  tendo  Achillis.  As  a  pre- 
liminary measure,  however,  it  may  be  necessary  to  divide  any  tendons  on  the 
front  of  the  ankle  which  are  rendered  unduly  tense  when  the  foot  is 


brought  into  its  normal  position.  The  operations  for  shortening  the  tendo 
Achillis  are  apt  to  be  somewhat  unsatisfactory,  the  principal  reason  for 
this  being  that  the  union  between  the  divided  ends  tends  to  stretch  some- 
what after  a  time  and  thus  to  allow  the  deformity  to  be  reproduced. 
Simple  transverse  division  of  the  tendo  Achillis  and  resection  of  a  portion 
sufficient  to  restore  it  to  its  proper  length  is  always  inefficient,  as  the 
uniting  medium  invariably  stretches  subsequently.  In  order  to  obtain  a 
successful  result,  the  operation  must  be  of  a  somewhat  more  elaborate 
character ;  it  may  be  designed  with  the  view  of  getting  a  broader  and 
firmer  uniting  surface,  or  the  tendon  need  not  be  divided  at  all,  but  its 
point  of  insertion  into  the  os  calcis  may  be  changed. 

1.  Plastic  operations  upon  the  tendo  Achillis. — If  it  be  desired 
to  divide  the  tendo  Achillis,  this  structure  should  be  exposed  by  turning  up 
a  flap,  which  is  made  by  carrying  a  curved  incision  from  a  point  about 


Fig.  33. — Flap  Method  of 
Exposing  the  Tendo  Achillis. 
The  line  of  section  for  the  plastic 
operation  for  shortening  the  tendon 
is  also  shown,  and  it  can  be  seen 
that  there  is  no  likelihood  of  the 
cicatrix  in  the  skin  becoming 
united  to  that  in  the  tendon. 


Fig.  34. — Oblique  Section  for  Shortening  Tendons. 
In  A  are  shown  the  incisions,  the  upper  one  an'  com- 
mencing just  upon  the  muscular  fibres  ;  the  portion  a  a'  b'b 
between  the  two  incisions  is  of  course  removed.  In  B  this 
has  been  done,  and  the  cut  surfaces  of  the  tendon  sutured. 
Enough  has  been  removed  to  raise  the  heel  and  point  the 
toes  somewhat. 


7o 


CLUB-FOOT. 


half  an  inch  to  one  side  of  the  tendon,  and  at  a  similar  distance  above 
the  proposed  point  of  division,  downwards,  across  the  tendon,  the  lowest 
point  being  half  an  inch  to  an  inch  below  the  point  of  division,  and  then 
bringing  it  up  to  a  point  on  the  opposite  side  of  the  tendon  correspond- 
ing to  its  starting  point  (see  Fig.  33).  The  flap  thus  marked  out  is  raised 
and  hooked  upwards  so  as  to  expose  the  tendon,  the  result  of  this  being 
that  the  line  of  union  of  the  flap  will  not  correspond  anywhere  to 
the  line  of  division  of  the  tendon,  and  therefore  there  will  be  no  risk 
of  adhesion  between  the  incision  in  the  tendon  and  that  in  the  skin. 
The  actual  method  of  shortening  the  tendon  varies  ;  there  are  two 
principal  plans  :  (a)  to  divide  the  tendon  obliquely,  so  as  to  have  a  broad 
surface  for  union,  and  (/>)  to  divide  it  in  a  ""L-shaped  manner. 

(a)  Oblique  section  of  the  tendo  Achillis. — The  best  way  of  carrying  out 
the  first  plan,  is  to  turn  up  a  flap  and  expose  the  tendon  in  the  manner  just 
indicated,  and  then  to  divide  the  latter  obliquely  from  above  downwards 
and  forwards  (see  Fig.  34).     This  oblique  incision  through  the  tendon 
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Fig.  35. —  L-Shaped  Section  foe  Lengthening  Tendons.  In  A  the  tendon  is 
seen  exposed  by  raising  a  flap  ;  the  dark  line  shows  the  incision  in  the  tendon,  the  dotted 
ones  indicating  the  amount  of  tendon  removed  after  the  latter  has  been  thus  divided.  In 
B  the  tendon  has  been  shortened  and  sewn  together;  the  toes  are  a  little  depressed  as  in 
the  preceding  Fig.  C  shows  diagrammatically  the  steps  of  the  division  of  the  tendon 
and  the  methods  of  suture.  In  (i)  the  line  of  incision  in  the  tendon  is  c,  a,b,d\  when  the 
two  ends  are  separated,  incisions  along  the  dotted  lines  a  d'  and  b'  c'  are  made  to  cut  ort 
the  portions  a  c  c'  b'  and  d'  a'  b  d  (shaded  in  the  diagram).  This  gives  the  tendon  the 
shape  and  length  represented  in  (2).  The  divided  ends  are  then  brought  together  and 
sutured  as  in  (3).  It  is  important  to  remember  in  cutting  off  the  portions  of  tendon  that 
d  d'  must  be  equal  in  length  to  c  c'. 

should  be  nearly  two  inches  in  length,  and  should  commence  close  to,  or 
even  actually  through,  some  of  the  muscular,  fibres.  After  the  tendon 
has  been  divided  in  this  manner,  a  sufficient  portion  of  the  lower  part 
is  removed  by  a  second  incision  which  is  parallel  to  the  first;  the  amount 
removed  should  be  such  that  when  the  oblique  surfaces  are  brought  into 
accurate  apposition,  the  foot  shall  either  be  at  or  slightly  beyond  a  right 
angle  to  the  leg.  The  foot  is  then  brought  into  position,  the  cut  surfaces 
of  the  tendon  are  carefully  approximated  and  sewn  together,  preferably  by 
a  continuous  suture.  The  flap  is  replaced  in  position  and  all  haemorrhage 
arrested,  the  wound  is  sewn  up  without  the  intervention  of  a  drainage 
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tube,  and  the  usual  antiseptic  dressings  are  applied.  By  means  of  this 
operation,  a  broad  surface  for  union  is  obtained,  and,  if  care  be  taken  not 
to  put  any  tension  upon  the  tendon  for  some  weeks  afterwards,  the  result 
is  usually  fairly  satisfactory. 

(b)  "T_-shaped  section  of  the  tendo  Achillis.  The  second  plan  is  that 
of  dividing  the  tendon  by  means  of  a  ~l_-shaped  incision.  After  turning  up 
a  flap  as  before,  an  incision  is  made  in  the  tendon,  commencing  on  one  side, 
and  running  transversely  across  it  as  far  as  its  centre.  The  knife  is  then 
turned  downwards  at  a  right  angle  to  this  incision,  and  the  tendon  is  split 
vertically  along  the  middle  line  for  about  a  couple  of  inches.  At  the 
lower  end  of  this  incision  the  knife  is  turned  transversely  across  the  tendon, 
and  directed  towards  the  opposite  side  to  that  originally  divided,  and  is 
made  to  divide  the  remaining  half  of  the  tendon  (see  Fig.  35).  In  this 
way,  two  long  flaps  of  tendon  are  made,  which  lie  side  by  side,  and  all 
that  is  necessary  is  to  cut  off  a  sufficient  portion  from  each  flap,  so 
that  when  the  divided  surfaces  are  brought  accurately  into  contact  the 
necessary  amount  of  shortening  is  obtained.  A  good  practical  rule  is  to 
make  the  vertical  part  of  the  incision  just  double  the  length  of  the  portion 
of  tendon  that  will  require  to  be  removed  in  order  to  bring  the  foot  into 
proper  position.  After  having  cut  away  the  requisite  amount,  the  ends  are 
brought  into  accurate  apposition,  and  are  carefully  stitched  with  silk.1 
In  some  ways,  this  is  the  more  satisfactory  method  ;  in  it  the  union  is  a 
combination  of  a  transverse  with  a  vertical  one,  which  is  very  strong, 
whereas  in  the  other  the  union  is  oblique,  and  there  is  a  possibility  of 
its  yielding.  A  further  advantage  of  this  particular  method  is  that  the 
division  can  be  practised  lower  down,  and  need  not  involve  the  muscular 
fibres  at  all. 

Various  other  plans  have  been  devised,  none  of  which  are  entirely 
satisfactory ;  we  have  contented  ourselves  with  describing  those  that  we 
have  found  of  most  practical  value. 

After-treatment. — Whichever  method  be  adopted,  care  must  be 
taken  to  keep  the  foot  in  a  position  of  somewhat  marked  equinus  for  at 
least  six  or  eight  weeks,  so  as  to  allow  of  sound  union  between  the 
divided  ends  ;  even  after  this  time  great  care  has  to  be  exercised  not  to 
put  strain  on  it  for  fear  of  stretching  the  uniting  material.  The  patient 
should  not  be  allowed  to  walk  about  to  any  extent  for  at  least  six  months 
after  the  operation.  When  walking  is  permitted  he  should  be  furnished 
with  the  apparatus  already  mentioned  (see  p.  68),  consisting  of  the  lateral 
irons  fitted  into  a  surgical  boot  with  a  stop  which  prevents  the  joint 
being  flexed  beyond  a  right  angle.  From  six  weeks  after  the  operation  the 
calf  should  be  thoroughly  massaged  and  douched  once  or  twice  daily, 
and  the  Faradic  current  applied  to  the  muscles. 

2.  Transplantation  of  tendo  Achillis. — The  other  plan  sometimes 


'For  the  method  of  suturing  a  tendon,  see  Chap.  XVII. 
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employed  is  not  to  divide  the  tendon  at  all  on  account  of  the  danger  of 
the  union  subsequently  stretching,  but  to  alter  the  bony  attachment  of  the 
tendo  Achillis  to  the  os  calcis.  When,  owing  to  the  paralysis,  the  nutrition 
of  the  leg  is  faulty,  and  when,  therefore,  the  union  in  such  a  slightly 
vascular  structure  as  tendon  will  very  probably  be  extremely  imperfect, 
there  is  no  doubt  that  a  more  satisfactory  result  will  be  obtained  by 
altering  the  point  of  insertion  of  the  tendo  Achillis  into  the  os  calcis. 
The  great  objection  to  this  plan  is,  however,  that  the  amount  of  shorten- 
ing obtained  by  its  means  is  comparatively  limited,  and  the  method  is 
only  of  real  value  when  the  amount  of  talipes  calcaneus  is  very  moderate. 

Two  operations  have  been  recommended  (see  Fig.  36) ;  in  the  first  a 
flap  with  its  convexity  upwards  is  raised  over  the  heel,  and  dissected  down- 
wards so  as  to  expose  the  whole  of  the  posterior  part  of  the  os  calcis.  A 
saw  is  then  applied  to  the  upper  surface  of  the  bone  immediately  in  front 


tendon  is  very  long,  it  has  been  advised  that  the  upper  part  of  the  bone 
thus  sawn  off  should  be  turned  round  at  a  right  angle  and  applied  to  a 
raw  surface  made  by  cutting  off  sufficient  of  the  under  surface  of  the  os 
calcis  ;  this  is  done  to  bring  down  the  insertion  of  the  tendon  to 
the  very  lowest  possible  point.  The  results  of  attempts  to  produce 
great  shortening  in  this  manner  do  not,  however,  seem  to  be  very 
satisfactory. 

After-treatment. — After  the  operation  the  wound  is  stitched  up 
without  a  drainage  tube,  the  usual  antiseptic  dressings  are  applied,  and 
the  foot  is  put  up  on  a  splint  so  that  the  toes  are  markedly  pointed, 
and  ic  kept  in  that  position  for  about  six  weeks,  until  bony  union  is 
complete.  After  that  time,  the  patient  may  be  allowed  to  walk  about  with 
the  boot  already  described  (see  p.  68). 


Fig.  36. — Transplantation  of  Tendo  Achillis. 
This  is  a  diagrammatic  representation  of  the  two  operations 
described  in  the  text.  In  A  the  slice  of  the  os  calcis  is 
drawn  down  as  low  as  possible  and  fixed  in  position  with 
screws  ;  the  portion  below  the  dotted  line  ad  is  then  sawn  off. 
In  B  further  shortening  is  obtained  by  turning  the  slice  of 
bone  round  at  right  angles,  making  a  raw  surface  with  a 
chisel  or  saw  on  the  under  aspect  of  the  os  calcis  and  screw- 
ing the  slice  of  bone  down  to  it. 


of  the  tendon,  and,  by  a  vertical 
cut,  a  thin  slice  of  the  bone, 
with  the  attachment  of  the 
tendo  Achillis  to  it,  is  sawn  off. 
This  slice  of  bone  is  pulled 
down  until  the  insertion  of  the 
tendon  is  at  a  point  as  low  as 
may  be  necessary,  or  as  low  as 
possible,  and  the  bone  is  fixed 
into  its  new  position  by  two  or 
three  small  screws  or  nails. 
The  projecting  lower  portion  of 
the  slice  of  bone  is  then  cut 
off  so  as  to  make  it  level  with 
the  under  surface  of  the  os 
calcis. 


In  some  cases  where  the 


THE   INDIVIDUAL  FORMS  OF  CLUB-FOOT. 


73 


TALIPES  VALGUS. 

As  a  congenital  affection,  this  condition  is  comparatively  rare ;  when  it 
does  occur  it  is  most  frequently  associated  with  absence  of  the  fibula.  Even 
as  an  acquired  affection,  the  deformity  is  not  very  common  ;  it  then  most 
commonly  results  from  infantile  paralysis,  and  the  deformity  is  produced  by 
the  unbalanced  actions  of  the  peronei  muscles,  the  tibiales  and  extensors 
of  the  foot  being  more  or  less  completely  paralysed.  It  may  also  occur 
in  connection  with  ricketty  deformities  of  the  leg,  or  faulty  union  of  fractures 
of  the  tibia  and  fibula. 

PATHOLOGICAL  CHANGES.  —The  principal  alterations  in  the  foot 
are  stretching  of  the  internal  lateral  ligament  of  the  ankle  joint  with  a 
corresponding  amount  of  contraction  of  the  external  lateral  ligament,  and 
to  a  lesser  degree,  stretching  of  some  of  the  other  ligaments  on  the  inner 
side  of  the  foot.  In  the  early  stage  it  is  quite  easy  to  bring  the  foot 
into  its  normal  position  by  manipulations  alone,  but  in  the  later  stages,  as  in 
all  other  cases  of  club-foot,  the  ligaments  and  the  muscles  (more  especially 
the  peronei)  become  contracted,  and  will  require  division  before  the  foot 
can  be  restored  to  its  normal  position.  In  very  severe  or  long-standing  cases 
a  certain  amount  of  alteration  in  the  shape  of  the  bones  also  occurs,  and 
this  will  form  a  still  further  obstacle  to  the  reduction  of  the  deformity. 

TREATMENT. — In  the  early  cases,  in  which  the  position  of  the  foot 
can  be  readily  rectified  by  the  hand  alone,  the  treatment  will  consist  in 
preventing  the  occurrence  of  the  deformity,  and  in  trying  to  increase  the 
strength  of  the  weakened  muscles,  so  as  to  enable  them  to  pull  up  the 
inner  border  of  the  foot.  This  should  be  done,  as  in  the  other  forms  of 
paralytic  talipes,  by  manipulatio>is  carried  out  by  the  nurse  (who  gradually 
inverts  the  foot,  and  brings  it  inwards  at  the  mid-tarsal  joint),  aided  by 
massage  and  douching  of  the  muscles,  (particularly  the  tibiales  and  extensors 
of  the  toes),  and  the  employment  of  the  galvanic  current.  In  the  intervals 
between  the  massage  and  passive  movements,  the  foot  should  be  kept  in  the 
corrected  position  by  means  of  a  suitable  apparatus.  In  the  early  stage, 
before  the  patient  learns  to  walk,  the  metal  splint,  which  we  have  ahead)' 
frequently  mentioned  (see  p.  49),  is  the  most  satisfactory,  but  when  the  patient 
is  able  to  get  about,  he  should  be  encouraged  to  do  so  with  an  apparatus 
designed  to  prevent  eversion  of  the  foot.  This  consists  of  the  usual  leg 
irons,  the  outside  one  being  particularly  strong,  jointed  at  the  ankle,  and 
hinged  to  the  heel  of  the  boot,  which  should  be  constructed  of  thick 
leather,  and  should  have  the  inner  side  of  the  sole  and  heel  slightly 
thicker  than  the  outer  (see  Fig.  37).  The  heel  should  also  extend  further 
forwards  than  is  usually  the  case  ;  in  fact,  the  boot  should  be  made  much 
on  the  same  lines  as  those  recommended  for  flat  foot  (see  p.  40),  for  in 
these  cases  of  talipes  valgus  a  certain  amount  of  flat  foot  is  generally 
present,  and  must  be  corrected.  In  many  cases  it  is  well  also  to  employ 
Whitman's  springs  (see  p.  39).    The  boot  should  only  be  worn  while  walking, 
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and  should  be  removed  as  soon  as  the  patient  complains  of  being  tired, 
or  of  the  apparatus  causing  pain.  When  it  is  taken  off,  the  limb  should 
be  massaged  and  douched,  and  the  lighter  metal  splint  put  on  in  its  place. 

In  very  advanced  cases  in  which  there  is  marked  shortening  of  the 
peronei  tendons,  it  will  be  necessary  to  divide  them  and  in  some  cases 
also  to  divide  the  external  lateral  ligament  of  the  ankle  joint.  The 
division  of  the  peronei  tendons  is  best  carried  out  at  a  point  about  an 
inch  and  a  half  above  the  tip  of  the  external  malleolus,  and  in  most 
cases  the  tendons  of  both  the  peroneus  longus  and  brevis  should  be 
cut.  The  tenotomy  knife  is  inserted  between  the  tendons  and  the  bone ; 
the  edge  of  the  peroneus  longus  can  be  easily  made  out,  and,  as  soon  as 

it  is  divided,  the  peroneus  brevis  comes  into 
relief  and  can  also  be  divided.  No  important 
structures  are  endangered  by  the  operation. 
The  short  saphena  vein  may  sometimes  be 
divided,  but  this  is  a  matter  of  no  con- 
sequence. After  the  tendons  have  been  cut, 
the  foot  should  be  put  up  in  a  position  of 
slight  adduction.  Whether  the  deformity 
should  be  completely  remedied  at  once  or 
not,  depends,  of  course,  on  the  amount  of 
separation  of  the  divided  ends  of  the  tendon 
that  this  will  entail.  If  it  be  comparatively 
slight,  there  is  no  objection  to  completely 
correcting  or  over-correcting  the  deformity 
directly  after  the  operation ;  if,  on  the  other 
hand,  it  be  considerable,  it  is  better  to  allow 
the  deformity  to  remain  uncorrected  or  only 
partially  corrected  for  about  a  week,  and 
then  gradually  to  complete  it. 

In  some  cases,  especially  in  hospital  out- 
patients, it  is  best  to  put  up  the  foot  in 
plaster  of  Paris.  In  doing  this,  any  flat  foot 
that  co-exists  must  also  be  corrected ;  the 
toes  should  be  pressed  downwards,  backwards  and  inwards,  so  as  to 
raise  the  arch  of  the  instep. 

When  there  is  sufficient  union  between  the  divided  ends  of  the  tendons, 
namely,  after  the  lapse  of  about  three  weeks,  treatment  on  the  lines 
already  detailed  for  the  milder  degrees  of  the  deformity  should  be 
carried  out  {vide  supra).  In  the  case  of  a  child  not  able  to  walk, 
massage  of  the  weak  muscles  with  proper  manipulations  and  fixation  of 
the  foot  on  splints  in  the  intervals  should  be  employed  ;  when  the  child 
can  walk,  the  apparatus  above  recommended  should  be  used  in  addition  to 
massage  and  electricity. 

When  the  deformity  is  associated  with  some  deflection  of  the  bones, 


Fig.  37.  —  Boots  for  Use  in 
Talipes  Valgus.  These  are  in  all 
respects  similar  to  those  for  use  in 
flat  foot,  with  the  addition  of  lateral 
leg-irons,  the  outer  one  being  especially 
stout. 

The  drawing  is  a  view  of  the  boot 
from  the  inner  side,  and  shows  the 
obliquity  of  the  heel  and  the  filling  up 
of  the  arch  of  the  instep.  Compare 
Fig.  24. 
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either  resulting  from  rickets  or  from  injury,  the  treatment  must,  of  course, 
be  first  of  all  directed  to  remedying  the  osseous  deformity  as  much  as 
possible.  Thus,  in  ricketty  cases,  should  the  deformity  be  extreme,  it 
may  be  necessary  to  divide  the  bones  of  the  leg  so  as  to  bring  them 
straight  (see  Chap.  IV.).  In  traumatic  valgus  occurring  after  Pott's 
fracture,  it  will  be  necessary  to  perform  an  operation  to  restore  the 
proper  position  of  the  bones  of  the  leg,  if  such  be  found  feasible.  This 
matter,  however,  will  be  much  better  discussed  in  Part  III.  in  speaking  of 
Pott's  fracture. 

TALIPES  EQUINO- VALGUS. 

It  is  not  uncommon  for  a  certain  amount  of  equinus  to  be  combined 
with  talipes  valgus — a  condition  which  is  known  by  the  term  talipes  equino- 
valgus.  It  is  perhaps  more  frequently  met  with  as  a  congenital  than  as  an 
acquired  deformity.  It  does  not,  however,  require  any  special  description 
here,  because  the  remarks  that  we  shall  make  immediately  about  equino- 
varus  may  be  applied  equally  to  talipes  equino-valgus.  As  in  the  treatment 
of  equino-varus,  the  valgus  deformity  should  be  corrected  before  the  tendo 
Achillis  is  divided. 

TALIPES  VARUS. 

Pure  talipes  varus  is  exceedingly  rare,  the  great  majority  of  the  cases 
being  combined  with  equinus,  the  condition  then  being  spoken  of  as 
talipes  equino-varus.  True  varus  may,  however,  result  from  infantile 
paralysis,  affecting  only  the  peronei  muscles  and  leaving  the  tibiales  and 
the  anterior  muscles  of  the  leg  unaffected.  It  may  also  result  from 
cicatricial  contraction,  or  from  badly  united  fractures  of  the  leg.  The 
treatment  of  this  affection  is  the  same  as  that  of  the  varus  deformity  in 
talipes  equino-varus,  which  we  shall  now  consider. 

TALIPES  EQUINO-VARUS. 

This  form  of  club-foot  is  the  most  common  and  the  most  important  of 
all  those  with  which  the  surgeon  has  to  deal.  The  foot  is  in  a  position 
of  adduction,  the  inner  side  being  shortened  and  drawn  up,  whilst  there  is 
a  marked  lateral  flexion  of  the  mid-tarsal  joint,  the  anterior  part  of  the 
foot  being  drawn  inwards.  Sometimes  the  displacement  of  the  front  of 
the  foot  is  so  marked  that  its  inner  border  forms  an  acute  angle  at 
the  mid-tarsal  joint.  Besides  this  deformity  the  heel  is  drawn  up  as 
the  result  of  the  shortening  of  the  calf  muscles.  The  vertical  plane  of 
the  whole  of  the  foot  is  altered,  the  under  surface  of  the  os  calcis  looking 
somewhat  inwards  instead  of  directly  downwards. 

PATHOLOGICAL  CHANGES. — The  condition  may  be  congenital 
or  acquired.  The  acqtared  form  may  be  due  to  infantile  paralysis ; 
to  some  spastic  condition   of  the  muscles,  as  in   spastic  paraplegia  ;  to 
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injuries,  such  as  dislocations  or  fractures  about  the  ankle  joint ;  to  diseases 
of  that  articulation  ;  or  to  cicatricial  contraction  in  its  neighbourhood.  In 
the  congenital  form  there  is  not  only  tightness  of  certain  tendons,  but  also 
alterations  in  the  other  structures  of  the  foot,  more  particularly  in  the 
ligaments  and  bones.  The  most  marked  change  in  the  bones  occurs  at 
the  junction  of  the  neck  with  the  body  of  the  astragalus,  the  normal  angle 
of  which  is  profoundly  altered ;  instead  of  being  about  380  as  in  the 
normal  fcetal  astragalus,  it  may,  according  to  Parker,  in  certain  cases  of 
talipes  reach  as  much  as  500.  Under  normal  conditions  the  obliquity  of 
the  neck  of  the  astragalus  diminishes  as  the  child  grows,  so  that  in  the 
adult  the  angle  of  inward  deflection  of  the  neck  is  a  little  over  io°;  on 
the  other  hand,  in  equino-varus  in  the  adult,  it  may  still  remain  at  about 
50°.  It  is  quite  evident  that,  with  such  a  marked  increase  in  this  angle, 
the  shape  of  the  anterior  part  of  the  foot  must  be  seriously  altered,  and 
that  there  is  a  distinct  obstacle  in  the  osseous  system  itself  to  the 
reduction  of  the  deformity. 

As  the  result  of  the  equinus  position  there  is  a  further  change  in  the 
astragalus.  The  greater  part  of  the  upper  articular  surface  of  the  bone  is 
uncovered,  and,  as  the  result  of  this,  the  alterations  already  described  in 
speaking  of  talipes  equinus  occur  (see  p.  55),  while,  at  the  same  time, 
the  portion  which  articulates  with  the  tibio-fibular  arch  is  narrower  than  it 
ought  to  be,  and  thus  a  certain  amount  of  lateral  displacement  is  allowed. 
As  time  goes  on,  changes  also  occur  in  the  other  tarsal  bones,  more 
particularly  in  the  cuboid  and  the  scaphoid,  but,  although  these  may  give 
rise  to  an  additional  obstacle  to  the  reduction  of  the  deformity,  their 
influence  is  not  nearly  so  great  as  that  of  the  deformity  in  the  astragalus. 
In  advanced  cases  also  there  is  a  marked  alteration  in  the  bones  of 
the  leg,  the  ankle  being  rotated  inwards  as  a  whole,  so  that  the  external 
malleolus  comes  to  lie  on  a  plane  considerably  anterior  to  that  of  the 
internal  one,  this  condition  being  the  exact  opposite  of  the  normal. 
These  extreme  changes  are  usually  only  reached,  however,  when  the  patient 
is  allowed  to  attain  adult  life  before  any  attempt  is  made  to  restore  the 
foot  to  its  proper  position. 

Besides  the  alterations  in  the  bones  there  are  also  certain  changes  in 
the  ligaments  of  the  tarsus ;  those  on  the  dorsum  and  the  outer  surface  of 
the  foot  become  elongated,  while  those  on  the  inner  side  are  considerably 
shortened  and  thickened.  According  to  Parker  the  most  important  changes 
take  place  in  the  ligaments  around  the  astragalo-scaphoid  joint,  in  the 
anterior  portion  of  the  deltoid  ligament  of  the  ankle  joint,  and  in  the 
inferior  calcaneo-astragaloid  ligaments.  In  the  early  stage  of  the  deformity 
these  ligaments  interfere  more  seriously  with  its  reduction  than  does  the 
altered  shape  of  the  neck  of  the  astragalus  itself,  for  in  infants,  where  the 
bones  are  cartilaginous,  it  is  comparatively  easy  to  bend  them  into  a  new 
position,  whilst  the  ligaments  are  tight  and  thickened,  and  are  not  so 
readily  stretched. 
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The  muscles  and  tendons  are  not  contracted  in  the  early  stage  of  the 
disease,  and  in  an  infant  a  few  weeks  old  there  is  usually  little  or  no 
difficulty  in  reducing  the  deformity  as  far  as  the  tendons  are  concerned  ; 
if,  however,  the  deformity  be  allowed  to  continue  they  become  tight,  and 
the  reposition  of  the  foot  cannot  be  carried  out  until  after  their  division. 
The  tendons  chiefly  affected  in  this  way  are  those  of  the  tibialis  anticus 
and  posticus,  the  tendo  Achillis,  and  in  some  cases  the  tendon  of  the 
flexor  longus  digitorum  ;  those  requiring  division  are  as  a  rule  the  two 
tibiales  and  the  tendo  Achillis. 

TREATMENT. — In  considering  the  treatment  we  have  to  take  into 
consideration  the  alterations  in  the  bones,  the  ligaments  and  the  muscles, 
the  last  producing  contraction  of  the  tendons  ;  the  shortening  of  the 
plantar  fascia ;  and  finally,  the  tightness  of  the  skin  itself  upon  the  inner 
border  of  the  foot.  The  contraction  of  the  plantar  fascia  and  the  tightness 
of  the  skin  are  points  of  special  importance,  for,  unless  means  be  taken 
to  rectify  these,  the  shortening  of  the  inner  border  of  the  foot  and  the 
increase  of  the  arch  will  not  be  remedied.  In  advanced  cases  also  we 
find,  in  addition,  that  changes  have  occurred  in  parts  subjected  to  pressure, 
which  are  normally  not  intended  to  bear  any  pressure  at  all.  These 
changes  consist  essentially  in  the  formation  of  callosities  on  the  outer 
surface  of  the  foot,  and,  in  some  severe  cases,  on  the  outer  side  of  the 
dorsum.  Beneath  the  callosities  bursas  develop,  and  these  latter  are 
specially  liable  to  attacks  of  inflammation  and  suppuration,  which  may 
cause  considerable  pain  and  give  rise  to  further  thickening  and  matting 
together  of  the  soft  parts  in  their  neighbourhood. 

The  cases  of  equino-varus  coming  under  the  notice  of  the  surgeon 
may  be  divided  from  the  point  of  view  of  treatment  into  two  main  groups  : 
(i)  those  in  which  the  deformity  can  be  readily  reduced  by  manipulation, 
that  is  to  say,  those  in  which  there  are  no  resisting  structures  requiring 
division  ;  and  (2)  those  in  which  there  are  one  or  more  resisting 
structures,  and  where,  therefore,  some  form  of  operative  procedure  is 
required  to  restore  the  foot  to  its  proper  position.  This  second  group 
may  be  further  sub-divided  into  two  great  classes,  namely  (a)  those  in 
which  the  obstacle  to  reduction  is  formed  by  shortened  tendons,  fasciae, 
or  ligaments,  and  (b)  those  in  which  the  obstacle  is  essentially  due  to 
some  permanent  alteration  in  the  shape  of  the  bones. 

(1)  Treatment  of  cases  where  the  deformity  can  be  reduced 
by  manipulation  alone. — It  is  mainly  the  very  early  congenital  cases 
seen  within  the  first  few  weeks  after  birth  which  come  under  this 
heading,  and  in  them,  if  careful  treatment  be  begun  at  once  and 
carried  out  perseveringly,  the  deformity  may  be  cured  without  the  neces- 
sity for  any  operative  procedure.  In  this  early  stage  the  deformity  is 
essentially  due  to  weakness  of  the  muscles  and  to  alterations  in  the  shape 
of  the  bones,  which,  in  their  turn,  are  very  possibly  the  result  of  some 
defect  in  the  rotation  of  the  foot  during  late  foetal  life.    The  treatment  of 
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these  cases  should,  therefore,  in  the  first  place  consist  of  manipulations 
designed  to  prevent  the  contraction  of  the  muscles,  and  also  to  stretch 
any  structures  which  are  unduly  tight ;  besides  this,  some  form  of  retentive 
apparatus  will  be  required  to  keep  the  foot  in  good  position  in  the 
intervals  between  the  manipulations.  Both  these  measures  tend  to 
gradually  restore  the  bones  to  their  proper  shape.  Massage,  and,  in  some 
cases,  electricity  should  also  be  employed  with  the  view  of  increasing  the 
nutrition  of  the  defective  muscles.  If  the  treatment  be  not  begun  at  the 
earliest  possible  period,  operative  measures  must  precede  it,  since  tight 
structures  will  have  to  be  divided.  Hence  the  treatment  cannot  be  begun 
too  soon ;  it  should  be  commenced  immediately  the  condition  is  noticed, 
which  is  usually  within  a  very  few  days  after  birth. 

(a)  Manipulations. — The  necessary  manipulations  are  quite  simple,  but 
they  should  be  carried  out  regularly  and  frequently  and  persevered  with  for 
a  long  time.  They  consist  essentially  in  abduction  and  eversion  of  the 
foot  at  the  medio-tarsal  joint,  and  flexion  of  the  foot  upon  the  leg.  It  is 
of  the  greatest  importance  that  these  manipulations  should  be  carried 
out  quite  gently,  so  as  not  to  frighten  the  child  or  to  produce  pain  ;  if 
pain  be  caused,  spasm  of  the  muscles  on  the  inner  side  of  the  leg  and 
foot  is  set  up,  and  this  offers  an  obstacle  to  the  manipulations,  so  that  the 
condition  will  be  aggravated  rather  than  improved.  If,  on  the  other  hand, 
the  manipulations  be  carried  out  gently  and  in  a  coaxing  manner,  the 
child  becomes  accustomed  to  them,  does  not  resent  them,  and  no  spasm 
of  the  muscles  occurs. 

The  front  part  of  the  foot  should  be  grasped  with  the  right  hand 
while  the  leg  is  steadied  with  the  left  which  embraces  it  just  above  the 
ankle  joint.  The  metatarsus  is  then  gradually  carried  outwards,  until  the 
inner  border  of  the  foot  is  quite  straight.  The  right  hand  should  next  be 
slipped  up  a  little  more  towards  the  heel,  so  as  to  grasp  the  whole  foot, 
the  toes  lying  between  the  ball  of  the  thumb  and  the  little  finger.  The 
entire  foot  is  then  gradually  and  steadily  everted  until  the  sole  looks  rather 
outwards,  and  while  eversion  is  maintained  the  foot  is  gradually  flexed 
at  the  ankle  joint.  The  essential  points  in  this  procedure  are  firstly  the 
unfolding  of  the  anterior  part  of  the  foot,  secondly,  the  overcoming  of 
the  inversion  of  the  foot  as  a  whole,  and  thirdly,  the  flexion  of  the  foot 
at  the  ankle  joint.  It  is  of  extreme  importance  to  remember  that  it 
is  not  enough  to  produce  eversion  of  the  anterior  half  of  the  foot 
alone — that  part,  namely,  in  front  of  the  mid-tarsal  joint.  This  is  a  point 
often  overlooked,  not  only  in  these  early  cases,  but  in  those  of  every 
description,  and  the  result  is  that  after  prolonged  treatment,  while  the 
equinus  and  the  faulty  position  of  the  front  half  of  the  foot  have  been 
•overcome,  the  under  surface  of  the  os  calcis  looks  inwards  instead  of 
directly  downwards.  It  is  of  the  utmost  importance,  therefore,  that  when 
the  foot  is  everted  the  os  calcis  as  well  as  the  anterior  part  of  the  foot 
should  be  everted  too. 
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After  the  foot  has  been  brought  into  position  by  these  manipulations, 
it  should  be  held  there  with  the  right  hand  for  from  five  to  ten  minutes,  whilst 
with  the  left  the  leg  is  gently  rubbed,  and  the  muscles  of  the  calf  and  front  of 
the  leg  are  steadily  kneaded.  These  manipulations  with  the  hand,  and  the 
accompanying  massage,  should  be  repeated  three  or  four  times  a  day,  and 
after  they  have  been  carried  out  the  foot  should  be  put  up  on  a  proper 
splint,  so  as  to  prevent  recurrence  of  the  deformity  in  the  intervals. 

{b)  Apparatus. — The  most  satisfactory  splint  for  infants  is  the  metal 
one  already  described  (see  Fig.  26) ;  this  should  be  bent,  so  as  to  fit 
the  foot  and  leg  in  their  faulty  position,  and,  after  these  have  been 
firmly  fastened  by  bandages  to  the  splint,  one  portion  of  the  latter  is 
grasped  with  each  hand,  and  the  limb  is  steadily  and  slowly  brought  into 
a  position  of  eversion  and  flexion.  This  is  qrue  easily  done,  as  the  copper 
bar  yields  to  the  firm  pressure  of  the  hand,  out  is  of  sufficient  stoutness  to 
prevent  any  recurrence  of  the  deformity  caused  by  muscular  action  on  the  part 
of  the  child.  The  splint  should  be  worn  continuously  night  and  day,  and 
should  only  be  removed  to  allow  of  the  manipulations  and  massage  already 
described.  When  there  is  much  weakness  of  the  leg  muscles,  the  galvanic 
current  may  with  advantage  be  applied,  but  in  the  earlier  stages  it  is  better  to 
avoid  this,  because  it  is  likely  to  frighten  the  child,  and,  therefore,  interferes 
with  the  performance  of  other  treatment ;  in  these  congenital  cases  it  is  not 
of  any  real  importance,  seeing  that  there  is  no  actual  paralysis  of  any  of  the 
muscles  concerned. 

When  the  treatment  is  carried  out  methodically  in  this  manner,  it  will  be 
found  that,  at  the  end  of  three  or  four  months  from  the  commencement  of 
treatment,  the  foot  retains  its  position,  even  if  the  splint  be  left  off  for 
some  little  time;  the  splint  should,  however,  be  continued  for  at  least  two  or 
three  years  after  the  deformity  has  been  corrected.  It  must  be  remembered 
that,  while  the  resistance  of  the  muscles  and  the  ligaments  may  be  readily 
overcome,  it  takes  a  long  time  for  the  bones  which  are  altered  in  direction 
to  be  moulded  into  their  new  position,  so  that,  if  the  retentive  apparatus 
be  left  off  too  soon,  the  deformity  is  almost  certain  to  be  reproduced. 
When  the  child  begins  to  walk,  an  ordinary  Scarpa's  shoe  will  be  more 
convenient  and  satisfactory  than  the  arrangement  just  described.  The 
method  of  employing  Scarpa's  shoe  will  be  referred  to  immediately,  (see 
p.  86). 

So  far,  we  have  been  speaking  only  of  cases  for  which  an  intelligent  nurse 
can  be  obtained,  who  can  give  the  child  constant  attention, — conditions 
which  of  course  only  exist  amongst  the  comparatively  well-to-do.  In 
practice  among  the  poor,  where  there  is  difficulty  in  obtaining  proper  atten- 
dance, or  where  the  parents  are  too  stupid  to  carry  out  this  treatment 
properly,  the  best  procedure  is  to  put  the  foot  up  in  plaster  of  Pans  in 
the  corrected  position  at  quite  an  early  period  of  infancy.  This  is, 
however,  not  nearly  so  good  a  method  of  treatment  as  the  one  recommended 
above,  as  the  plaster  of  Paris  encloses  the  leg,  and,  therefore,  the  nutrition 
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of  the  muscles  is  to  some  extent  interfered  with.  The  plaster  also  tenda 
to  be  soiled  by  urine,  and  to  get  loose,  and  the  skin  beneath  gets  irritated  and 
often  ulcerated.  In  addition  to  these  drawbacks,  the  foot  of  an  infant  is  so 
small  and  yielding  that  it  is  very  difficult  to  get  a  proper  purchase  upon  it. 
If  plaster  of  Paris  be  employed,  it  should  be  renewed  at  least  once  a  week, 
and  great  care  must  be  taken  that  the  foot  is  held  in  the  over-corrected 
position  whilst  the  plaster  is  setting.  This  is  difficult  to  do  when  the  foot  is 
held  in  position  by  the  hands,  because  the  bony  points  that  have  to  be 
grasped  in  order  to  keep  the  foot  in  good  position,  are  just  those  on  which  it 
is  necessary  that  the  plaster  should  get  a  good  grip,  and  naturally,  when  the 
hand  is  removed,  these  parts  are  left  unsupported,  and  must  be  subsequently 
covered. 

In  order  to  avoid  this  difficulty  the  best  plan,  in  our  opinion,  is  first 
to  put  the  foot  up  upon  a  splint  (preferably  Sayre's  apparatus),  and  then 
to  encase  the  whole  arrangement  in  plaster  of  Paris.    The  following  are 


Fig  38.  —Sayre's  Apparatus  for  Equino-Varus.  This  is  identical  with  that 
shown  in  Fig.  28,  except  that  here  there  is  the  addition  of  the  long  outside  strip  of 
strapping  designed  to  produce  a  certain  amount  of  eversion  of  the  foot. 

the  various  steps  in  the  procedure.  First  of  all,  the  foot  and  leg,  as  high 
as  the  knee,  are  encircled  by  a  boracic  lint  bandage.  A  piece  of  wood  of 
suitable  thickness,  which  may  be  cut  from  a  cigar-box  lid,  is  shaped  to 
the  sole  of  the  foot,  but  made  to  extend  about  three  inches  beyond  the 
tip  of  the  toes  (see  Fig.  38).  To  this  a  long  piece  of  strapping  is  attached 
in  a  manner  identical  with  that  described  for  talipes  equinus ;  that  is  to 
say,  the  strapping  begins  on  the  upper  surface  of  the  splint  in  front,  runs 
backwards  round  its  posterior  edge,  and  then  forwards  along  its  under 
surface  around  the  anterior  border.  From  this  point  the  strapping  must 
be  long  enough  to  extend  rather  more  than  half  way  up  the  thigh. 
The  object  of  the  strapping  is  to  overcome  the  equinus  deformity,  but  a 
second  piece  should  be  added  to  the  splint  so  as  to  produce  eversion  of 
the  foot.  This  should  be  attached  to  its  outer  border,  immediately  opposite 
the  instep,  carried  transversely  over  the  upper  surface  of  the  splint,  around 
the  inner  border,  then  across  the  under  surface  to  the  outer  border, 
and  from  this  point  the  strapping  must  likewise  be  long  enough  to  reach 
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as  far  as  the  middle  of  the  thigh.  The  splint,  which  is  padded  with 
boracic  lint,  is  then  applied  to  the  sole  of  the  foot  and,  in  order  to 
prevent  it  slipping  backwards,  a  broad  piece  of  strapping  is  carried  sandal- 
wise  around  its  posterior  end  and  over  the  instep,  whilst  the  rest  of  the 
foot  is  firmly  fixed  to  the  splint  by  a  suitable  bandage.  The  foot  can 
then  easily  be  got  into  a  flexed  and  everted  position  by  traction  upon 
the  free  ends  of  the  two  pieces  of  strapping.  The  ends  of  these  are 
pulled  taut  on  the  front  and  outer  sides  of  the  thigh  respectively,  and  a 
bandage  is  firmly  applied  around  the  limb  outside  them.  The  redun- 
dant ends  of  the  strapping  are  turned  down  over  the  upper  edge  of  the 
bandage,  and  covered  in  by  a  few  turns  carried  from  above  downwards 
over  them.  Thus  the  strapping,  the  thigh  and  the  bandage  are  all  firmly- 
fixed  together,  and  the  foot  retained  in  the  corrected  position.  A  plaster 
of  Paris  bandage  is  then  applied  to  the  foot  and  leg,  and  when  this  has 
properly  set,  the  strapping  may  be  cut  through  above  and  below  the  casing, 
and  it  and  the  bandage  around  the  thigh  removed ;  the  foot  is  thus  kept 
in  position  whilst  the  plaster  of  Paris  is  applied,  without  the  necessity  of 
holding  it  by  the  hand.  Each  time  the  plaster  is  removed  and  renewed  the 
leg  should  be  thoroughly  rubbed  and  the  galvanic  current  applied  to  the 
muscles. 

When  the  child  is  old  enough  to  walk  it  is  better  to  substitute  some 
form  of  apparatus  for  the  plaster  of  Paris,  and  in  poor  patients,  of  whom 
we  are  at  present  speaking,  probably  the  most  suitable  arrangement  is  the 
Sayre's  apparatus,  just  described,  without  the  plaster  of  Paris.  The  child 
walking  on  the  flat  piece  of  wood  tends  to  evert  the  foot  more  and  more, 
whilst  the  extra  length  of  the  splint  fully  corrects  the  equinus.  The  chief 
objection  to  the  apparatus  is  that  the  strapping  very  soon  slips,  but  this  can 
easily  be  rectified  by  continuing  the  bandage  below  the  knee  so  as  to 
bring  the  strips  of  strapping  in  contact  with  the  leg,  and  so  to  tighten  the 
apparatus.    In  any  case,  however,  it  requires  renewal  every  week. 

(2)  In  the  second  group  of  cases  there  are  one  or  more 
tight  structures  which  oppose  the  reposition  of  the  foot,  and  these 
must  be  divided  before  any  other  treatment  can  be  adopted.  In  the 
earlier  stages  these  structures  are  essentially  tendons,  fascia,  or  ligaments. 
The  tendons  chiefly  affected  are  the  tendo  Achillis  and  those  of  the  tibiales 
muscles.  The  fascia  is  the  plantar  fascia,  whilst  the  ligaments  are  those 
around  the  astragalo-scaphoid  joint,  and  also  in  some  cases  the  anterior 
part  of  the  internal  lateral  ligament  of  the  ankle  joint. 

Although  all  these  structures  may  require  division  before  the  foot  can 
be  got  into  proper  position,  it  is  advisable  to  carry  out  the  rectification 
in  two  stages  ;  in  the  first  place,  the  various  structures  which  prevent  the 
reduction  of  the  adduction  and  inversion  of  the  foot  should  be  divided, 
whilst  the  equinus  is  left  uncorrected  for  a  time  ;  afterwards,  when 
these  deformities  have  been  satisfactorily  overcome,  division  of  the  tendo 
Achillis  may  be  undertaken.  This  is  a  matter  of  great  importance,  because 
pt.  11.  v 
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the  tendo  Achillis  is  of  great  value  as  forming  a  point  d'appui,  which  fixes 
the  posterior  half  of  the  foot  and  permits  the  proper  unfolding  of  the 
anterior  part.  If  the  tendo  Achillis  be  divided  at  the  same  time  as  the 
other  structures,  the  greatest  difficulty  will  be  found  in  unfolding  the 
anterior  part  of  the  foot  from  the  want  of  such  a  fixed  point. 

Tenotomy. — The  first  stage  in  the  treatment  therefore  consists  in 
dividing  all  the  various  tight  structures,  with  the  exception  of  the  tendo 
Achillis.  In  the  first  place,  the  tibiales  tendons  which  interfere  with  the 
proper  reposition  of  the  foot  must  be  divided,  and  in  bad  cases  the  tendon 
of  the  flexor  longus  digitorum  will  also  require  division. 

Division  of  the  tibialis  anticus  tendon. — The  tibialis  anticus  tendon  is 
usually  divided  just  below  the  point  where  it  crosses  the  ankle  joint,  and 
a  little  above  its  insertion  into  the  internal  cuneiform  bone ;  at  this  point 
there  is  no  risk  of  dividing  any  other  structure.  The  position  of  the 
tendon  can  usually  be  defined  by  making  it  tense,  which  is  done  by 
abducting  and  everting  the  foot.  A  tenotomy  knife  is  inserted  on  one 
side,  close  to  the  tendon,  which  should  be  relaxed  so  as  to  allow  the 
knife  to  be  insinuated  between  it  and  the  skin.  The  cutting  edge  is 
then  turned  towards  the  tendon,  which  is  again  put  upon  the  stretch 
by  abducting  and  everting  the  foot,  and  is  divided. 

Division  of  the  tibialis  posticus  tendon. — The  tibialis  posticus  tendon  is 
best  divided  through  an  open  incision  from  one  and  a  half  to  two  inches 
above  the  internal  malleolus,  and  immediately  behind  it.  It  is  well, 
instead  of  cutting  directly  downwards  on  to  the  tendon,  to  turn  aside  a  con- 
vex flap  so  as  to  avoid  any  risk  of  adhesion  of  the  tendon  to  the  cicatrix 
in  the  skin.  A  slightly  curved  incision  is  therefore  made  along  the 
internal  border  of  the  tibia,  with  its  convexity  forwards,  and  the  flap,  con- 
taining skin  and  fascia,  is  turned  back  until  the  edge  of  the  tibia  is 
exposed \  just  behind  it  will  be  found  the  tendons  of  the  tibialis  posticus 
and  the  flexor  longus  digitorum.  The  former  tendon  lies  next  the  bone 
and  a  blunt  pointed  tenotomy  knife  can  be  readily  insinuated  between  it 
and  that  of  the  flexor  longus  digitorum.  The  knife  is  then  turned 
towards  the  bone  and  the  tendon  of  the  tibialis  divided.  Should  it  be 
found  that  there  is  still  some  obstacle  to  abducting  the  foot,  the  tendon 
of  the  flexor  longus  digitorum  may  also  be  cut  across ;  this,  however, 
should  be  done  on  a  different  level  to  the  division  of  the  tibialis  posticus. 
The  wound  is  stitched  up  without  a  drainage  tube  and  antiseptic  dressings 
applied. 

Division  of  the  plantar  fascia. — The  plantar  fascia  if  contracted  must  next 
be  divided.  This  is  necessary  in  many  Cases,  and  should  be  done  just  in 
front  of  the  origin  of  the  fascia  from  the  ■  os  calcis.  A  tenotomy  knife  is 
introduced  from  the  inner  side  of  the  foot,  and  carried  across  the  sole  between 
the  skin  and  the  fascia ;  it  is  important  to  remember  that  the  skin  is  very 
close  to  the  fascia,  and  that  all  resisting  bands  must  be  divided.  As  soon 
as  one  band  is  cut  across,  extension  made  upon  the  sole  causes  others  to 
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become  tense,  and  these  must  also  be  divided,  either  from  the  same 
puncture  or  from  another  more  conveniently  situated.  It  is  well  also  to 
divide  the  fascia  from  a  second  series  of  punctures  somewhat  further 
forward,  and  these  should  be  made  in  front  of  the  transverse  crease  of 
the  foot.  It  is  very  important  to  make  sure  that  the  division  of  the 
plantar  fascia  has  been  thoroughly  effected. 


Fig.  39. — The  Relations  of  the  Various  Structures  requiring  Division  in 
Talipes  Equino-Varus.  - 

A.  Tibialis  posticus  tendon  ;  usual  seat  of  division. 

B.  Flexor  longus  digit  orum  muscle;  if  it  requires  division  this  is  usually  performed 

a  little  lower  down. 

C.  Tendo  Achillis.    Point  at  which  it  is  usually  divided. 

D.  Flexor  longus  pollicis  muscle.    Usually  divided  lower  down. 

E.  Tibialis  anticus  tendon  ;  usual  seat  of  division. 

F.  Plantar  fascia.    Point  at  which  it  is  generally  divided. 

G.  Abductor  pollkis  muscle. 

H.  Extensor  longus  pollicis  tendon. 

I.  Posterior  tibial  artery. 
K.  Posterior  tibial  nerve. 

L.  Part  of  annular  ligament. 

M.  Saphena  vein.  {Erichsrn.') 

Thirdly,  in  most  cases,  it  is  important  also  to  divide  the  ligaments  which 
oppose  reduction.  It  is  true  that  in  comparatively  mild  cases  the  tight 
ligamentous  structures  may  now  be  torn  across  by  forcibly  wrenching  the  foot 
into  position,  either  with  the  hand  alone,  or  with  a  Thomas's  wrench,  but  in 
the  majority  of  cases  it  is  much  better  to  divide  the  ligaments  systematically 
in  the  manner  recommended  by  Mr.  Parker.  This  especially  applies  to  the 
anterior  part  of  the  deltoid  ligament  of  the  ankle  joint,  which,  if  not  divided, 
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usually  escapes  tearing  when  the  foot  is  wrenched,  and  may  materially 
interfere  with  the  reposition  of  the  os  calcis.  Parker  also  lays  great 
stress  on  what  he  terms  the  "  astragalo-scaphoid  capsule,"  which  is  made  up, 
above  and  internally,  of  the  superior  astragalo-scaphoid  ligament  reinforced 
by  fibres  from  the  anterior  ligament  of  the  ankle  joint  and  the  anterior 
portion  of  the  deltoid  ligament,  and,  below,  of  fibres  from  the  inferior 
calcaneo-scaphoid  ligament. 

Syndesmotomy . — Under  this  name,  Parker  has  described  an  operation  by 
which  both  tendons  and  ligaments  may  be  divided  through  one  incision. 
He  makes  a  puncture  a  little  below  and  in  front  of  the  tip  of  the  internal 
malleolus,  noting  at  the  same  time  the  position  of  the  tibial  arteries,  and  the 
direction  of  the  tibial  tendons  as  they  curve  towards  the  internal  cuneiform  bone. 
As  the  tenotomy  knife  is  entered,  the  parts  are  fully  relaxed,  and  it  is  pushed 
inwards  over  the  dorsum  just  above  the  posterior  tibial  artery,  and  in  front  of 
the  tendons,  to  a  point  just  short  of  the  anterior  tibial  vessel.  Parker  employs 
at  first  a  sharp-pointed  tenotome  to  make  the  track  along  which  he  then 
introduces  a  curved  one  until  its  tip  can  be  felt  in  front  of  the  tendon  of  the 
tibialis  anticus.  The  cutting  edge  is  then  turned  downwards,  the  parts 
fully  put  on  the  stretch,  and  the  tibialis  anticus  tendon  divided ;  as  the 
knife  cuts  down  on  the  subjacent  bones  and  cartilage,  the  ligaments  yield, 
while,  on  withdrawing  the  knife,  the  tendon  of  the  tibialis  posticus  is  divided. 
The  essential  point  in  this  operation  is,  of  course,  the  division  of  the  liga- 
ments, and  this  must  be  carried  out  very  thoroughly.  Should  the  tibialis 
posticus  not  be  satisfactorily  divided  on  the  withdrawal  of  the  knife,  it  can 
readily  be  done  afterwards  by  a  separate  incision  in  the  manner  already 
described  (see  p.  82). 

Wrenching. — After  these  structures  have  been  divided,  the  foot  should 
be  thoroughly  wrenched  into  position,  and  the  deformity  over-corrected ; 
that  is  to  say,  the  foot  should  be  brought  into  a  position  of  full  abduction 
and  eversion.  If  this  can  be  effected  by  the  hand,  it  is  best,  because  the 
surgeon  is  then  enabled  to  judge  how  much  force  he  is  employing,  and  at  the 
same  time  there  is  not  that  bruising  of  the  anterior  part  of  the  foot,  which  is 
almost  a  necessary  accompaniment  of  the  use  of  wrenches.  On  the  other 
hand,  when  the  foot  is  very  small,  it  is  difficult  to  get  a  proper  hold  of  it, 
and,  therefore,  it  may  be  necessary  to  employ  come  instrument  to  take  its 
place,  the  best  of  these  being  Thomas's  wrench  (see  Fig.  40).  It  is  composed 
of  two  parallel  metal  bars  covered  with  a  thick  india-rubber  casing,  and 
the  bars  can  be  approximated  or  separated  by  means  of  a  screw  in  the  handle 
of  the  wrench.  One  bar  is  placed  transversely  beneath  the  sole  of  the  foot, 
just  behind  the  ball  of  the  great  toe,  whilst  the  other  lies  parallel  to  it  over 
the  dorsum.  The  bars  are  then  approximated  until  the  foot  is  well  grasped, 
and  it  is  then  possible  to  manipulate  the  foot  with  the  greatest  ease. 

After-treatment.- — When  all  the  resisting  structures  (except,  of  course, 
the  tendo  Achillis)  have  been  divided,  a  collodion  dressing  should  be  applied 
over  the  tenotomy  puncture,  and  the  foot  temporarily  fixed  on  a  splint.  For 
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the  first  two  or  three  days  the  best  arrangement  is  an  internal  splint,  applied 
to  the  foot  and  leg.  When  the  equinus  is  well  marked  it  will  be  found  that, 
after  correcting  the  varus  deformity,  the  foot  lies  almost  in  the  same  straight 
line  with  the  leg,  and  that  therefore  the  adduction  of  the  foot  and  the 
inward  bend  at  the  tranverse  tarsal  joint  can  be  remedied  by  a  straight 
internal  splint  applied  from  the  knee  down  to  the  toes.  In  three  or  four 
days'  time,  when  the  wounds  have  healed,  it  is  well  to  put  up  the  foot 
temporarily  in  a  Sayre's  apparatus,  around  which  plaster  of  Paris  is  applied 
in  the  manner  already  described  (see  p.  80). 

The  subsequent  treatment  will  depend  to  a  large  extent  upon  the 
patient's  surroundings.  In  hospital  patients  who  cannot  afford  any  elaborate 
apparatus  and  who  are  unable  to  give  proper  attention  to  the  care  of  the 


Fig.  40. — Thomas's  Wrench. — A  shows  the  wrench,  B,  C,  and  D  the  methods  of  using  it  in  a 
case  of  talipes  equino-varus.     (Robert  Jones.') 


foot,  it  is  best  to  continue  with  the  plaster  of  Paris  bandages,  which  should 
be  renewed  about  once  a  week,  for  from  three  to  six  months.  Every 
time  they  are  renewed  the  leg  should  be  thoroughly  rubbed  and  chafed, 
and  the  galvanic  current  applied  to  the  muscles. 

At  the  end  of  about  six  weeks  or  in  some  cases  even  earlier,  it  will 
generally  be  possible  to  carry  out  the  second  stage  of  the  treatment, 
namely  the  correction  of  the  talipes  equinus.  Before  doing  this,  however, 
the  foot  must  be  very  carefully  examined  in  order  to  see  whether  any 
fresh  shrinking  of  the  ligaments  or  the  plantar  fascia  has  occurred.  Should 
contraction  have  recurred,  the  tenotomy  and  wrenching  must  be  repeated 
before  the  tendo  Achillis  is  divided.  The  best  indication  of  the  proper 
time  for  the  correction  of  the  talipes  equinus  is  that,  when  the  apparatus 
is  taken  off,  the  foot  should  retain  its  corrected  position,  or,  at  any  rate, 
it  should  be  possible  to  at  once  make  it  resume  it  by  the  very  gentlest 
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pressure.  When  this  stage  has  been  reached,  the  tendo  Achillis  is  divided 
and  the  equinus  is  treated  on  the  lines  already  laid  down  (see  p.  56). 
About  three  weeks  later  the  patient  may  be  allowed  to  walk  about  wearing 
a  suitable  apparatus  ;  for  poor  people  the  most  convenient  is  Sayre's  (see 
Fig.  38).  It  can  be  renewed  every  week,  and  by  means  of  it  the  foot  is 
kept  in  good  position.  As  the  child  walks  on  the  flat  sole-piece  he 
everts  the  foot  more  and  more,  whilst  the  extra  length  of  the  splint  tends 
to  correct  in  a  marked  degree  the  talipes  equinus  as  the  patient  vigorously 
bends  the  foot  upwards  on  walking. 

If  the  patient  can  afford  a  suitable  apparatus,  it  is  best  to  abandon  the 
use  of  plaster  of  Paris  about  three  weeks  after  the  tenotomy,  and  to  employ 
a  suitable  shoe  or  splint,  with  the  use  of  which  should  be  combined  thorough 
massage  of  the  limb  and  the  occasional  application  of  electricity.  In  young 
infants  the  splint  with  the  copper  band  joining  the  leg-  and  foot-pieces, 
already  described  (see  p.  49),  is  the  best.  It  should  be  applied  with 
the  foot  in  the  false  position,  and  the  varus  deformity  subsequently  over- 
corrected.  This  splint  should  be  taken  off  night  and  morning  and  the 
muscles  thoroughly  massaged  and  galvanized. 

When  the  child  grows  old  enough  to  learn  to  walk,  or  when  treatment 
is  not  begun  until  the  child  is  in  the  habit  of  walking,  a  Scarpa's  shoe  may 
be  applied,  and  this  should  be  worn  continuously  for  many  months  and 
sometimes  for  years.  It  must  always  be  remembered  that,  although  the 
deformity  may  seem  to  be  perfectly  corrected,  it  takes  a  very  considerable 
time  for  the  shape  of  the  bones  to  be  materially  influenced,  and,  if  the 
apparatus  be  left  off  too  soon,  the  deformity  will  inevitably  be  reproduced 
and  often  in  a  form  which  is  more  severe  than  it  was  originally. 

Scarpa's  shoe  (see  Fig.  41)  consists  of  a  leg-piece  applied  to  the  calf; 
on  the  outer  side  of  this  leg-piece  is  attached  an  iron  bar  connected 
with  a  foot-piece.  Opposite  the  ankle  there  are  two  hinges,  the  upper  one 
corresponding  to  the  ankle  joint  proper,  from  which  flexion  and  extension 
of  the  foot-piece  is  made,  whilst  the  lower  one  raises  or  depresses  the 
side  of  the  foot  so  as  to  bring  it  into  a  position  of  eversion  or 
inversion.  Fixed  to  the  outer  side  of  the  front  of  the  foot-piece  is  a 
strong  spring  bent  considerably  outwards,  and  from  this  a  band  is  carried 
around  the  anterior  part  of  the  foot  which  can  thus  be,  by  the  outward  pull  of 
the  spring,  brought  into  a  position  of  abduction.  In  some  forms  of  the  appar- 
atus this  movement  is  reinforced  by  a  joint  in  the  foot-piece  beneath  the 
instep,  which,  by  means  of  a  screw,  is  made  to  carry  the  front  half  outwards, 
and  thus  abduction  of  the  front  of  the  foot  is  more  powerfully  effected. 

In  applying  a  Scarpa's  shoe  the  apparatus  is  first  screwed  into  a 
position  corresponding  with  the  deformity,  and  the  heel  is  then  carefully 
fixed  down  to  the  foot-piece  by  the  appropriate  straps.  When  this  has 
been  done,  the  apparatus  is  fastened  to  the  leg,  and  then  the  various  racks 
are  turned  by  keys  and  the  deformity  reduced  as  much  as  possible  with- 
out giving  pain.    The  reduction  should  not  be  carried  so  far  as  to  cause 
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pain,  and  there  should  be  no  undue  pressure  upon  the  straps  which  pass 
across  the  instep  and  fasten  the  heel  to  the  splint,  as  otherwise  sores  may 
form  beneath  them.  Much  more  will  be  done  by  gentleness  and  the 
gradual  reduction  of  the  deformity  than  by  any  violent  attempt  to  over- 
correct  it  at  once  ;  the  correction  should  be  gradually  increased  from  time 
to  time  until  at  last  the  deformity  is  over-corrected  (see  Fig.  41),  but  at 
no  time  should  this  cause  any  pain. 


Fig.  41.  —  Scarpa's  Shoe.  On  the  right-hand  side  is  seen  the  apparatus  before  use. 
The  two  ratchets  (turned  by  the  key  shown  below  the  figure),  the  upper  one  for  flexing 
and  extending  the  ankle,  and  the  lower  for  inverting  or  everting  the  fout,  are  seen  near  the 
junction  of  the  outside  leg-iron  with  the  foot-piece.  The  broad  sling  used  to  pull 
outwards  the  front  part  of  the  foot  is  also  seen  in  front  attached  to  a  button  on  the  end  of 
the  stout  spring  attached  to  the  outer  side  of  the  sole  and  exerting  a  forcible  outward  pull. 

In  the  left-hand  figure  the  apparatus  is  applied  to  a  case  of  equino-varus.  The  foot  is 
firmly  everted,  the  toes  raised,  the  heel  depressed,  and  the  front  half  of  the  foot  pulled 
outwards.  The  shoe  is  put  on  when  the  foot  is  in  the  corrected  or  almost  corrected 
position,  and  the  over-correction  obtained  by  turning  the  ratchets  with  the  key. 

The  apparatus  is  likely  to  be  of  most  service  in  children  who  can  walk 
and  who  are  over  the  age  of  three  years ;  in  younger  children  the  foot  is 
so  small  that  the  shoe  cannot  get  proper  purchase,  and  therefore  the  lighter 
metal  splint  is  preferable.  The  shoe  should  be  worn  night  and  day,  and 
should  only  be  taken  off  for  renewal  and  for  the  practice  of  massage  and 
manipulations.  Its  use  should  be  continued  for  several  years — at  the  very 
least  for  three  or  four.  The  child  may  walk  while  wearing  the  apparatus. 
At  the  end  of  three  or  four  years,  when  it  is  found  that  the  foot  retains 
its  proper  position  when  the  child  stands  or  walks,  the  splint  may  be  dis- 
pensed with,  but  even  then  it  is  well  to  see  that  the  boots  are  properly 
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made  to  a  cast  of  the  foot  in  its  corrected  position,  and  in  some  cases  a 
suitable  spring  or  an  artificial  sole  to  raise  the  outer  border  of  the  foot 
is  requisite.  Even  after  the  lapse  of  this  length  of  time  it  is  well  to  put 
on  the  shoe  at  night  for  another  year  or  so  in  order  to  prevent  the 
possibility  of  the  foot  resuming  its  deformed  position  whilst  the  patient  is 
asleep. 

(3)  The  most  severe  cases  of  deformity. — It  is  in  the  treatment 
of  the  third  group  of  cases  of  talipes  equino-varus  that  the  greatest 
difficulty  arises  in  practice.  Here  the  obstacle  to  reduction  is  not  merely 
the  shortening  of  various  soft  structures  about  the  foot,  but  also  the 
more  or  less  permanent  alterations  in  the  bones  themselves.  From  the 
point  of  view  of  treatment  we  may  divide  these  cases  into  two  main 
groups  :  (A)  those  in  which  the  patient  is  still  young  and  the  bones 
are  soft  and  capable  of  being  moulded  to  a  certain  extent,  although 
the  deformity  in  the  osseous  structures  of  the  foot  may  be  considerable ; 
and  (B)  those  in  which  the  condition  has  remained  untreated  into  adult 
life,  and  in  which,  therefore,  the  bones  are  fully  ossified  and  have 
become  firm  and  unyielding.  In  young  subjects  in  whom  the  bones  are 
still  soft  it  is  sometimes  possible,  even  when  there  is  marked  deformity,  to 
alter  their  shape  and  gradually  to  re-adjust  the  foot  to  its  proper  position 
by  keeping  up  continuous  pressure  in  the  desired  direction ;  this  treat- 
ment, of  course,  is  carried  out  in  combination  with  free  division  of 
the  resisting  soft  structures.  In  the  more  advanced  cases,  however,  it  is 
necessary  to  undertake  some  operative  interference  directly  aimed  at 
remedying  the  deformity  of  the  bones. 

(A)  The  treatment  of  the  first  group  of  cases  consists  either  (a)  in 
dividing  all  the  resisting  structures  subcutaneously,  and  forcibly  restoring  the 
foot  to  its  proper  position  by  wrenches, — an  apparatus,  designed  to  keep  up 
constant  pressure  on  the  bones,  being  subsequently  applied,  so  as  to  mould 
them  to  their  natural  shape ;  or  ((3)  in  the  performance  of  an  open  cutting 
operation  by  which  all  the  soft  structures  causing  the  faulty  position  of 
the  foot  are  divided,  and  the  subsequent  application  of  pressure  in  such  a 
direction  as  to  produce  the  required  alteration  in  the  shape  of  the  bones. 
This  latter  operation  is  commonly  known  as  "  Phelps'  operation." 

(a)  Of  these  methods,  the  milder  is,  of  course,  the  forcible  restoration  of 
the  foot  with  wrenches  after  all  the  resisting  soft  structures  have  been  divided 
subcutaneously.  This  is  done  in  the  manner  already  described  (see  p.  84), 
and  consists  of  tenotomy  of  any  tight  tendons,  and  division  of  the  astragalo- 
scaphoid  capsule,  the  plantar  fascia  and  the  internal  lateral  ligament  of  the 
ankle  joint,  (especially  the  front  portion),  followed  by  forcible  wrenching 
of  the  foot,  so  as  to  tear  through  any  ligamentous  structures  that 
may  have  escaped  division.  The  later  treatment  consists  in  division  of 
the  tendo  Achillis  and  the  employment  of  various  forms  of  apparatus, 
plaster  of  Paris,  Scarpa's  shoe,  etc.,  so  as  to  keep  up  constant  pressure 
on  the  foot  in  the  right  direction,  and  thus  gradually  to  alter  the  axes 
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of  the  deformed  bones.  Nothing  further  need  be  said  here  concern- 
ing this  method ;  it  is  only  a  somewhat  more  extended  application  of  that 
already  described  for  the  second  group  of  cases.  In  carrying  it  out  it 
will  often  be  found  that  the  subcutaneous  division  of  the  tight  structures 
must  be  repeated  after  an  interval  of  from  three  to  six  weeks,  and  that  the 
wrenching  will  also  require  repetition  more  than  once.  If,  after  a  fair  trial  of 
this  method  of  treatment,  say  for  six  months  or  a  year,  it  be  found  that  success 
is  not  likely  to  be  attained,  the  surgeon  must  then  proceed  to  some  more 
severe  operation,  either  Phelps'  or  some  modification  of  it. 

Phelps'  operation  is  performed  as  follows.  After  the  foot  has  been 
rendered  thoroughly  aseptic,  it  is  placed  with  its  outer  side  upon  a  firm  sand- 
bag, and  an  incision  is  made,  commencing  about  half  an  inch  in  front  of  the 
tip  of  the  internal  malleolus,  and  extending  downwards,  and  slightly  forwards, 
to  the  sole.  It  is  important  not  to  carry  this  incision  further  down  than  the 
middle  point  of  the  sole,  as  otherwise  trouble  may  afterwards  ensue  from 
pressure  upon  the  scar  in  walking.  The  incision  commences  above,  in  close 
proximity  to  the  tendon  of  the  tibialis  anticus,  and  it  should  divide  all  the 
structures  down  to  the  bone,  and  should  run  parallel  to,  and  slightly  in  front 
of,  the  marked  transverse  crease  in  the  foot,  which  corresponds  roughly  to  the 
mid-tarsal  articulation.  The  tendons  of  the  tibialis  anticus  and  posticus 
muscles,  the  plantar  fascia  and  the  muscles  of  the  great  toe  are  divided  in 
this  incision.  As  it  is  deepened  in  its  progress  to  the  bone,  a  portion  of  the 
internal  lateral  ligament  of  the  ankle  joint,  and  the  ligaments  about  the 
mid-tarsal  joint,  are  divided,  and  thus  the  head  of  the  astragalus  is  exposed. 
When  this  has  been  done,  the  foot  is  forcibly  wrenched  into  proper  position, 
and  any  tight  structures  remaining  undivided,  and  resisting  the  straightening 
of  the  foot,  are  thereby  torn  through.  After  this  forcible  straightening 
a  deep  triangular  gap  is  left  in  the  position  of  the  incision,  and  this  may 
either  be  left  to  heal  by  granulation,  which  is,  of  course,  a  very  tardy  process, 
or  it  may  be  covered  in  by  skin-grafts,  either  immediately  or,  better  still,  after 
the  lapse  of  about  ten  days.  The  method  of  skin-grafting  has  already  been 
detailed  in  Part.  I.,  p.  50. 

The  foot  is  secured  to  a  metal  splint  in  the  corrected  position.  Should 
the  tendo  Achillis  require  division,  as  is  generally  the  case,  this  is  better  done 
after  an  interval  of  from  six  to  eight  weeks,  for  the  reasons  which  have  already 
been  mentioned  (see  p.  81).  When  the  wound  has  healed,  (which  usually  takes 
several  weeks),  the  foot  may  be  put  up  in  plaster  of  Paris,  and  the  after- 
treatment  requires  very  careful  attention.  In  these  bad  cases  there  is 
a  very  strong  tendency  to  recurrence  of  the  deformity,  which  is  greatly 
aided  by  the  contraction  of  the  large  scar  left  on  the  inner  side  of  the  foot ; 
care  must  therefore  be  taken  to  counteract  this  tendency,  and  special  precau- 
tions must  be  adopted  for  many  months ;  in  fact,  the  after  treatment  of  these 
cases,  when  the  wound  has  healed,  is  practically  the  same  as  that  suitable  for 
those  in  which  a  less  severe  operation  has  been  done. 

This  operation  has  in  many  cases  been  very  successful,  although  it  is  a 
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somewhat  drastic  one ;  in  order  to  mitigate  its  severity  some  surgeons  have 
attempted  to  perform  it  subcutaneously  by  introducing  the  knife  between 
the  skin  and  the  deeper  parts,  and  then  cutting  everything  right  down  to 
the  bone.  The  objection  to  this  is  that  the  skin  itself  is  always  markedly 
shortened,  and  will  not  stretch ;  sloughing  has  also  not  infrequently  occurred 
from  the  pressure  of  the  extravasated  blood  beneath  the  skin,  which  is 
rendered  unduly  tense  both  by  it  and  by  the  pressure  brought  to  bear 
when  the  foot  is  forcibly  straightened.  The  operation  is  more  especially 
suitable  for  young  children  in  whom  the  bones  are  still  soft,  and  where 
the  soft  parts  have  contracted  to  such  an  extent  that  the  deformity 
cannot  be  remedied  by  an  ordinary  subcutaneous  division.  It  is  not  likely 
to  be  so  successful  in  adults,  or  in  those  in  whom  the  bone  changes  are 
extensive  and  permanent. 

(B)  The  operation  required  for  the  most  severe  cases,  such,  for  instance, 
as  those  where  the  patient  has  been  allowed  to  grow  up  with  the  deformity 
uncorrected,  will  necessarily  be  more  radical,  and  must  involve  resection  of 
some  portion  of  the  tarsus.  It  will  depend  very  much  on  the  condition 
of  the  foot  whether  or  not  operative  interference  should  be  undertaken ; 
some  of  these  patients  become  so  accustomed  to  use  the  limb  with  the  foot  in 
the  deformed  position  that  they  can  walk  perfectly  well,  and  hence,  consider- 
ing the  severity  of  the  operation,  and  the  more  or  less  imperfect  result 
which  may  follow  it,  it  is  inadvisable  to  suggest  operation  to  them.  In 
other  instances,  however,  there  is  so  much  pain  and  difficulty  in  walking 
from  the  formation  on  the  outer  side  and  dorsum  of  the  foot  of  bursa;, 
which  are  constantly  liable  to  repeated  attacks  of  inflammation,  that  the 
patient  urgently  demands  some  operative  interference  which  is  then  fully 
justified. 

Amputation. — In  those  cases  of  this  group,  in  which  the  exaggerated 
deformity  is  the  result  of  infantile  paralysis,  and  where  there  is  almost 
complete  uselessness  of  the  foot,  the  question  of  amputation  will  arise. 
The  answer  mainly  depends  upon  the  vitality  of  the  parts.  In  the 
paralytic  forms  the  tissues  are  often  very  imperfectly  nourished,  ulcers  are 
liable  to  form  from  the  most  trivial  causes,  chilblains  are  common,  and 
consequently  the  result  of  extensive  operations  upon  the  skeletal  structures 
of  the  foot  is  not  at  all  satisfactory.  It  is  therefore  very  much  better  under 
these  circumstances  to  perform  a  Syme's  amputation,  and  to  fit  the  patient 
with  an  artificial  foot,  as  he  is  then  more  likely  to  have  a  useful  limb  and 
to  be  free  from  trophic  troubles,  than  after  any  partial  operation  which 
involves  the  retention  of  the  foot.  On  the  other  hand  again,  in  the  con- 
genital cases  in  which  the  nutrition  of  the  foot  is  good,  the  question  of 
amputation  will  only  very  rarely  arise ;  it  is  only  called  for  when  repeated 
attacks  of  inflammation  and  suppuration  in  the  various  bursse,  possibly 
extending  into  the  joints,  have  rendered  the  chance  of  remedying  the 
condition  by  any  form  of  tarsectomy  very  remote  indeed.  In  such  cases, 
however,   Syme's  amputation  will   leave   the  patient  in   a   much  better 
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condition  than  before  operation,  or  than  could  be  obtained  by  any  form 
of  tarsectomy. 

The  osteo-plastic  operations  practised  for  the  cure  of  club-foot  are  very 
numerous,  but  for  all  practical  purposes  they  may  be  divided  into  two 
groups.  In  the  first  are  those  in  which  one  or  more  of  the  tarsal  bones  are 
excised,  and  in  the  second  are  the  operations  involving  the  removal  of 
wedge-shaped  portions  of  the  tarsus  without  any  regard  to  the  articulations 
of  the  portion  removed.  The  operations  included  in  the  first  group  are 
numerous.  Various  tarsal  bones,  more  particularly  the  astragalus  and 
the  cuboid,  have  been  removed,  but  the  results  do  not  appear  to  be 
particularly  good;  the  removal  of  the  astragalus  does  not  seem  to  influence 
the  varus  part  of  the  deformity  to  any  extent,  while,  on  the  other  hand, 
it  is  of  some  value  as  a  cure  for  the  equinus. 

The  removal  of  wedge-shaped  portions  of  the  tarsus  without  regard 
to  the  articulation  of  the  portion  removed  is,  on  the  other  hand,  a  valuable 
method.  The  operation,  which  is  generally  spoken  of  as  "  cuneiform  tar- 
sectomy," consists  in  removing  a  wedge-shaped  portion  of  the  tarsus  at 
the  transverse  tarsal  joint  by  means  of  a  saw  or  chisel,  the  portion  thus 
excised  having  its  base  directed  outwards  and  slightly  upwards,  whilst  its 
apex  lies  at  the  inner  border  of  the  sole.  The  amount  of  bone  taken 
away  will  of  course  vary  with  the  degree  of  deformity  present,  the  object 
being  to  remove  sufficient  to  permit  the  outer  border  of  the  foot  to  be 
shortened  to  the  degree  requisite  to  bring  the  concave  inner  border  into 
its  proper  line.  The  parts  included  in  this  excision  generally  comprise 
portions  of  the  os  calcis,  astragalus,  cuboid,  and  scaphoid. 

Cuneiform  tarsectomy  is  performed  as  follows.  The  limb  is  thoroughly 
purified  and  steadied  upon  a  sandbag,  and  the  surgeon  commences  by 
dividing  with  a  tenotomy  knife  all  the  shortened  tendons,  fascia  and 
ligaments  that  can  be  reached  on  the  inner  side  of  the  foot.  This  is 
similar  to  Parker's  operation  of  syndesmotomy  already  described  (see 
p.  84).  It  is  important  that  this  should  be  done  before  proceeding  to 
divide  bone,  as  otherwise  an  unnecessarily  large  amount  of  the  tarsus 
will  have  to  be  removed  in  order  to  get  the  foot  into  proper  position. 
One  of  the  most  important  features  in  this  preliminary  procedure  is  the 
free  division  of  the  front  part  of  the  internal  lateral  ligament  of  the  ankle 
joint,  which  will  allow  the  os  calcis  to  be  pressed  outwards  towards  its 
normal  position,  for  in  these  bad  cases  the  patient  generally  walks  upon 
the  outer  side  of  the  os  calcis  as  well  as  upon  the  outer  aspect  of  the 
dorsum  of  the  foot.  It  is  also  advantageous  to  amplify  the  freedom  of 
movement  obtained  after  tenotomy  by  the  use  of  Thomas's  wrench  (see 
p.  84). 

After  all  the  tight  structures  on  the  inner  side  of  the  foot  have 
thus  been  relaxed  to  their  utmost  extent,  the  surgeon  makes  an  incision 
along  the  outer  border  of  the  foot  commencing  at  the  base  of  the  fifth 
metatarsal  and  terminating  just  in  front  of  and  about  an  inch  above  the 
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tip  of  the  external  malleolus.  This  incision  is  carried  directly  down  to 
the  bone,  and  the  soft  parts  are  carefully  raised  in  one  mass  from  both 
dorsal  and  plantar  surfaces  of  the  tarsus  by  means  of  a  suitable  periosteum 
detacher.  Although  it  is  not  absolutely  necessary,  the  operation  is  greatly 
facilitated  by  making  a  second  incision  along  the  inner  border  of  the 
foot,  commencing  just  below  and  in  front  of  the  tip  of  the  internal 
malleolus  and  terminating  about  a  finger's  breadth  behind  the  base  of 
the  first  metatarsal.  This  enables  the  soft  structures  to  be  raised  from 
the  bone  on  the  inner  side  and  thus  the  tarsus  can  be  entirely  denuded 
of  all  the  soft  structures,  above  and  below,  opposite  the  two  incisions. 
It  will  be  necessary  to  divide  a  portion  of  the  extensor  brevis  digitorum 
muscle  at  its  origin,  and  the  insertion  of  the  tibialis  posticus  tendon 
into  the  scaphoid  will,  in  all  probability,  be  cut  through.  After  the  soft 
parts  have  thus  been  thoroughly  separated,  they  are  retracted  and  pro- 
tected from  injury  by  the  introduction  beneath  them  of  flexible  copper 
spatula?  of  suitable  breadth,  by  which  they  can  be  forcibly  pulled  away 
from  the  bone. 

The  next  stage  consists  in  the  removal  of  the  wedge-shaped  portion  of  the 
tarsus.  As  we  have  already  said,  the  amount  of  bone  to  be  removed  will 
depend  on  the  degree  of  the  deformity,  only  sufficient  being  taken  away 
to  enable  the  foot  to  come  straight.  The  section  through  the  bone  is 
best  effected  by  a  broad  chisel  (by  means  of  which  the  surgeon  is  enabled 
to  vary  the  amount  removed  at  different  parts),  but  as  a  preliminary 
measure  it  is  well  to  mark  out  the  intended  dimensions  of  the  wedge  with 
a  narrow  saw.  As  mentioned  above,  the  wedge  should  be  so  planned  that  its 
base  is  directed  to  the  upper  and  outer  surfaces  of  the  tarsus,  while  its 
apex  lies  at  the  inner  border  of  the  sole.  A  section  of  this  kind  not 
only  allows  the  front  part  of  the  foot  to  be  raised  but  brings  it  also  into 
a  position  of  abduction.  All  bleeding  is  arrested  and  the  foot  brought 
into  position.  The  surgeon  then  examines  to  see  if  enough  bone  has 
been  removed ;  if  not,  the  requisite  amount  may  be  sawn  off. 

The  bleeding  is  arrested  and  the  incisions  are  stitched  up  without 
the  intervention  of  a  drainage  tube ;  with  regard  to  the  suturing  there 
is  a  point  of  considerable  importance  that  should  be  borne  in  mind.  As  a 
result  of  the  long  continuance  of  the  foot  in  the  faulty  position,  it  will 
often  be  found  that  when  the  limb  is  brought  straight  the  skin  over  the 
instep  is  very  tight ;  if  both  the  incisions  be  stitched  up  longitudinally 
a  deep  transverse  groove  forms  between  them  over  the  dorsum  of  the  foot, 
and  the  tension  may  be  so  great  as  to  cause  a  partial  sloughing  of  the 
skin.  We  are,  therefore,  accustomed  to  first  of  all  stitch  up  the  wound 
on  the  inner  side  in  the  ordinary  way,  and  then,  after  having  brought  the 
foot  straight,  to  suture  the  external  one  in  any  manner  that  will  give  rise 
to  the  least  tension  of  the  skin  over  the  instep.  As  a  rule  this  incision 
takes  a  somewhat  _L-shape ;  that  is  to  say,  a  certain  portion  of  it  at 
either  end   is  stitched  up  longitudinally,  but  the  central  portion  of  the 
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upper  edge  of  the  wound  is  folded  upon  itself  and  sutured  together  (see 
Fig.  42). 

After  the  wound  has  been  sutured  the  usual  cyanide  dressings  are 
applied  and  the  foot  is  placed  upon  a  suitable  splint.  The  best  is  a 
posterior  splint  along  the  back  of  the  leg,  furnished  with  a  foot-piece  at 
right  angles,  and  the  greatest  care  must  be  taken  to  see  that  the  os  calcis 
as  well  as  the  anterior  part  of  the 
foot  is  well  everted.  As  in  the 
less  severe  forms  of  this  affection, 
it  is  well  to  leave  the  division  of 
the  tendo  Achillis  until  union  has 
occurred  between  the  bony  sur- 
faces. After  about  ten  days,  the 
stitches  are  removed  and  the  foot 
is  put  up  in  plaster  of  Paris  in 
the  rectified  position ;  this  casing 
should  be  kept  on  for  about  a 
month.  It  may  then  be  removed, 
and  the  tendo  Achillis  and,  if 
necessary,  the  posterior  ligament  of 
the  ankle  joint,  should  be  divided. 

The  after-treatment  is  that  already  dealt  with  in  detail  when  speaking 
of  talipes  equinus  (see  p.  59),  the  chief  trouble  being  the  eversion 
of  the  os  calcis,  which  is  most  difficult  to  remedy.  The  patient  must 
be  kept  under  observation  and  provided  with  careful  mechanical  treatment 
by  suitable  shoes  for  at  least  two  or  three  years,  for,  even  after  an 
operation  of  this  radical  nature,  a  relapse  may  occur  if  the  treatment 
be  abandoned  too  soon.  Should  any  tendency  to  a  relapse  manifest 
itself,  it  may  be  overcome  at  an  early  stage  by  wrenching  the  foot 
and  again  putting  it  up  in  plaster  of  Paris;  but  even  up  to  the  end  of 
his  life  the  patient  should  wear  specially  strong  boots  with  the  sole  some- 
what thickened  along  the  outer  border,  and  the  inner  side  of  the  boot  cut 
straight  and  made  of  very  stiff  leather  so  as  to  prevent  adduction  of  the  front 
part  of  the  foot. 


Fig.  42.  —  Method  of  Suturing  the  Wound 
after  Cuneiform  Tarsectomy.  The  upper  lip 
of  the  wound  is  folded  upon  itself  about  its  centre 
and  the  adjacent  edges  sutured  together. 


CHAPTER  IV. 


CURVED  TIBIA  AND  FIBULA. 

Curvature  of  the  bones  of  the  leg  is  one  of  the  commonest  results  of 
rickets.  A  certain  amount  of  curvature  of  these  bones  may  also  occur  in 
syphilis,  osteitis  deformans,  osteo-malacia,  and  some  other  diseases.  In 
the  ricketty  cases  the  degree  and  situation  of  the  curve  vary  considerably. 
The  most  usual  condition  is  a  uniform  curvature  of  the  entire  shaft  of 
the  bone  with  the  convexity  outwards  and  somewhat  forwards,  whilst  the 
shaft  becomes  flattened  from  side  to  side,  and  there  is  a  tendency  to  an 
increased  production  of  bone  which  acts  as  a  support  in  the  concavity. 
In  other  cases  the  bend,  which  is  somewhat  more  acute,  occurs  either  just 
above  the  lower  epiphysis  or,  more  rarely,  a  little  below  the  upper.  This 
may  be  met  with  either  alone  or  in  combination  with  the  uniform  outward 
curvature.  It  is  also  not  uncommon  to  find  a  very  acute  curvature  forwards 
immediately  above  the  lower  extremity  of  the  bone.  In  some  quite  rare 
cases  the  tibia  may  be  convex  inwards  instead  of  outwards.  The  conditions 
met  with  most  frequently,  however,  are  an  outward  bowing  of  the  limb  or 
an  acute  anterior  curve  immediately  above  the  ankle,  or  a  combination 
of  the  two. 

TREATMENT — This  should  be  partly  general  and  partly  local. 

The  general  treatment  should  be  that  appropriate  for  rickets,  since 
this  disease  is  the  primary  cause  of  the  deformity.  The  whole  subject  of 
rickets  will  be  discussed  fully  in  Part  III.  Here  we  need  only  say  that 
its  treatment  is  partly  dietetic  and  partly  hygienic.  It  may  be  well  to 
append  here  the  table  of  directions  given  to  the  mothers  of  ricketty 
children  at  Paddington  Green  Children's  Hospital.  These  rules  embrace 
both  dietetic  and  hygienic  instruction,  and  although  mainly  designed  for 
the  use  of  hospital  out-patients  may,  with  a  little  modification,  be  applied 
to  private  practice. 

FOOD. 

I.  Between  9  and  12  months.     Give  cow's  milk   warmed  and  slightly 
sweetened.    Not  Swiss  or  any  form  of  condensed  milk.    If  diarrhoea  or  sickness 
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comes  on,  or  curds  appear  in  the  motions,  boil  the  milk  and  add  one  part  of  lime, 
barley,  or  rice-water  to  two  parts  of  milk. 

Give  twice  a  day  a  meal  of  milk,  thickened  with  Robb's  biscuit  or  wheat  flour, 
or  Mellin's,  Ridge's,  Savory  and  Moore's  Food.  Nestle's  Food,  which  does  not 
require  milk,  may  also  be  given.  All  infants'  foods  should  be  given  in  small 
quantities  at  first. 

2.  At  12  months.  Besides  milk,  thickened  as  above,  eggs  with  milk,  gravy 
with  bread-crumb,  or  well-mashed  potato  may  be  given  ;  also  rice,  sago,  arrowroot, 
semolina  with  milk  ;  gruel  and  oatmeal  porridge. 

3-  At  18  months.  Give  once  a  day  a  little  fresh  fish,  such  as  plaice,  or  in 
addition,  finely  minced  mutton. 

Food  should  still  be  almost  entirely  milk  and  all  things  made  with  milk. 
Do  not  give  cheese,  pastry,  shellfish,  salt  fish,  unripe  fruit,  nuts,  sweets,  tea,  wine, 
beer  or  spirits. 

Feed  at  regular  times— not  every  time  the  child  cries. 

4-  Between  9  and  15  months.  Feed,  by  day,  every  three  hours,  and  once 
during  the  night.  Give  one  and  a  half  to  two  pints  of  milk  daily — plain,  thickened 
and  in  puddings. 

5-  After  that  age  feed  every  four  hours  by  day,  and  give  one  pint  of  milk  to 
drink  during  the  day.  Do  not  feed  at  night.  On  no  account  keep  the  child  at  the 
breast  after  it  is  nine  months  old.  Mother's  milk  is  useless  to  the  child  after  that 
age  :  and  suckling  is  most  injurious  to  the  mother.  It  is  a  mistake  to  suppose  that 
suckling  after  this  time  prevents  pregnancy. 

CLOTHING. 
They  should  always  wear  flannel  next  the  skin. 

By  Night :  A  long  flannel  night-gown,  fastened  below  the  feet  and  at  the  wrists 
and  throat. 

Let  them  sleep  in  cots  by  themselves — never  in  a  draught,  or  between  the  window 
or  fireplace  and  the  door. 

Bed-clothes  should  be  warm  and  light. 

Keep  the  window  open  all  night  in  warm  weather. 

Keep  a  small  fire  burning  all  night  in  cold  weather. 

By  Day  (a)  a  flannel  vest  fitting  closely  round  the  neck — loosely  elsewhere.  All 
other  clothing  about  the  chest  should  be  loose  and  warm. 

(b)  A  well-fitting  flannel  binder  round  the  belly  reaching  from  just  below  the  hips 
to  the  lowest  part  of  the  breast  bone. 

(<r)  Flannel  Drawers  should  always  be  worn.  They  may  be  buttoned  on  to  the 
binder,  to  which  shoulder-straps  should  be  added.  The  binder  will  then  not  slip  up  or 
down. 

(d)  In  cold  weather  warm  stockings  or  woollen  gaiters  reaching  to  the  top  of  the  legs 
should  be  worn. 

All  under-clothing  as  well  as  bed-clothes  should  be  well  aired  before  use. 

GENERAL  DIRECTIONS. 

1.  Keep  them  out  of  doors  most  of  the  day  in  fine  weather. 

Do  not  let  them  be  carried  by  other  children  not  much  bigger  than  themselves. 
Get  a  perambulator  in  which  they  can  lie  down. 

Wrap  them  up  well,  and  use  as  a  foot-warmer  in  cold  weather  a  strong  wine-bottle 
filled  with  hot  water  and  placed  in  a  thick  stocking. 

2.  Keep  them  clean.  Wash  them  all  over  night  and  morning  with  soap  and  warm 
water.  Dry  carefully  with  a  soft  warm  towel.  Then  with  the  open  hand  chafe  and 
rub  the  limbs  from  below  upwards  until  the  skin  is  rosy.    The  limbs  should  be 
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rubbed  one  by  one,  the  rest  kept  covered  meanwhile.  The  back,  if  weak,  should  also 
be  rubbed. 

Children  will  not  take  cold  if  they  are  carefully  dried,  especially  the  head  and  ears, 
and  are  well  warmed  after  the  bath. 

3.  Children  with  bow  legs  or  knock  knees  should  not  be  allowed  to  stand,  walk, 
or  crawl. 

If  their  backs  are  growing  out,  they  should  be  kept  lying  on  their  backs. 

A  perusal  of  these  rules  will  show  that  the  dietetic  treatment  consists 
largely  in  the  avoidance  of  too  much  farinaceous  food,  and — a  point  of 
particular  importance — the  withholding  of  it  at  an  early  period  of  life.  The 
hygienic  treatment  is  directed  essentially  to  obtaining  an  unlimited  supply 
of  pure  fresh  air  and  sunshine.  The  children  should,  if  possible,  be  sent 
away  to  the  country,  and  of  course  any  other  measures  for  improving  the 
general  health  that  may  be  found  appropriate  to  any  individual  case  should 
be  adopted.  Amongst  drugs,  cod-liver  oil  is  the  most  generally  useful, 
and  in  these  cases  it  may  be  combined  with  phosphorus,  x^otn  °f  a 
grain  of  the  drug  being  combined  with  each  dose  of  the  oil. 

Vinum  ferri  (dose  3i-hj),  or  syrup  of  the  hypo-phosphites  (dose  3ss — 3j)  niay 
also  be  given.  The  state  of  the  digestive  organs  will  require  particular 
attention,  and  especial  care  has  to  be  taken  to  prevent  the  occurrence  of 
constipation. 

Local  Treatment. —  1.  It  is  important  to  bear  in  mind  that,  in  the 
early  stages  of  the  disease,  there  is  a  marked  tendency  to  the  spontaneous 
cure  of  the  curvature,  and  to  facilitate  this  the  first  essential  is  to  prevent 
the  patient  walking,  and  thus  to  take  the  weight  of  the  body  off  the  feet, 
and  so  to  avoid  increasing  the  curve  mechanically.  Appropriate  general 
treatment  must  of  course  not  be  neglected.  In  many  of  the  slighter  cases, 
when  the  patient  is  properly  dieted,  put  under  suitable  hygienic  con- 
ditions, and  prevented  from  bearing  weight  upon  the  limb  or  from  lying 
with  the  limb  on  its  outer  side  (which  would  increase  the  curve),  the 
bones  undergo  solidification,  and  the  curve  not  only  ceases  to  extend,  but 
may  actually  disappear  entirely. 

2.  In  the  more  advanced  cases  it  is  necessary  to  take  some  active 
steps  to  correct  the  deformity,  and,  when  there  is  a  distinct  bending  of 
bones  which  are  still  soft  (as  will  be  the  case  when  the  ricketty  condition 
is  active),  the  employment  of  suitable  sf/ints,  combined  with  taking  the 
child  off  his  feet  and  the  administration  of  suitable  internal  remedies,  will 
often  ensure  a  perfectly  satisfactory  result.  The  best  form  of  splint  lor 
this  purpose  is  a  straight  internal  one  of  wood,  made  slightly  wider  than 
the  antero-posterior  diameter  of  the  leg.  It  should  extend  from  just  below 
the  internal  condyle  of  the  femur  to  six  or  eight  inches  beyond  the  sole. 
It  requires  careful  padding  above  and  below  opposite  the  tuberosity 
of  the  tibia  and  the  malleolus,  so  as  to  avoid  the  possibility  of 
ulceration  from  pressure.  The  splint  is  made  to  extend  well  beyond 
the    foot    in    order   to    prevent    the    patient   putting    the  toes    to  the 
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ground.  It  is  important  that  it  should  project  several  inches  beyond  the 
sole,  and  not  just  an  inch  or  two  as  is  usually  recommended ;  it  is  quite 
possible,  when  the  projection  is  not  enough,  for  the  child  to  point  the 
toes  and  walk  about  on  them.  When  the  splint  has  been  firmly  fixed 
above  and  below,  a  broad  piece  of  elastic  webbing  may  be  applied 
opposite  the  point  of  greatest  convexity,  so  as  to  draw  the  limb  gradually 
and  gently  outwards  against  the  splint  (see  Fig.  43).  When  the  curve  is 
very  marked,  so  that  there  is  a  considerable  tendency  for  the  splint  to 
slip  round,  it  is  a  good  plan  to  have  a  light  iron  bar  screwed  to  the  lower 
end  of  the  splint  and  fastened  to  the  heel  of  the  boot  so  as  to  prevent 
rotation. 

Although  a  great  deal  has  been  written  about  the  influence  of  splints 
of  this  kind  in  straightening  these  cur- 
vatures, they  are  really  of  more  use  in 
preventing  the  deformity  from  becoming 
worse,    and    thus    allowing    nature  to 


can  produce  very  little  real  alteration, 

and  their  usefulness  lies  entirely  in  the  fact  that  they  prevent  the  curve 
from  increasing,  and  thus  aid  the  obliteration  of  the  deformity  by  the  natural 
processes  of  growth. 

In  addition  to  splints  it  is  very  advantageous  to  employ  massage  and 
electricity,  to  allow  of  which  the  splint  should  be  removed  night  and  morning. 
At  the  same  time  the  limb  may  be  douched  and  attempts  made  to  reduce 
the  curvature  by  steady  manipulation ;  a  great  deal  can  actually  be  done 
by  the  nurse  in  this  direction.  The  limb  should  be  grasped  at  the 
extremities  of  the  curve,  the  thumbs  applied  opposite  the  point  of  greatest 
convexity,  and  then  by  steady  and  gradual  pressure — but  not  sufficient  to 
cause  the  child  pain — the  bone  may  be  gradually  straightened. 

The  cases  that  are  most  rebellious  to  the  treatment  by  splints  are 
those   in   which  there  is  an  acute   anterior  curvature  immediately  above 
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obliterate  it  as  growth  progresses,  than 
in  actively  bending  the  bone  back  into 
its  normal  position.  This  point  is  of 
the  highest  importance  in  practice, 
because,  should  the  surgeon  be  under 
the  impression  that  he  is  able  to 
obliterate  the  curve  by  splints,  he  is 
apt  to  apply  so  much  force  as  to 
produce  ulceration  at  the  points  of 
greatest  pressure,  namely,  over  the 
convexity  of  the  curve  or  opposite  the 
knee  and  ankle.  It  may  safely  be 
said  that  unless  the  bones  are  so  soft 
that  they  can  almost  be  straightened 
by  the  hand,  the  application  of  splints 


Fig.  43. — Internal  Splint  for  Bow 
Legs.  The  projection  of  the  splint  well 
beyond  the  toes  is  shown.  The  bandage 
over  the  convexity  of  the  curve  may  be  of 
elastic  webbing  if  great  care  be  taken  not  to 
exert  too  great  a  pressure. 
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the  ankle,  the  articular  end  of  the  bone  being  carried  backwards.  Very 
little  purchase  can  be  got  upon  the  lower  portion  of  the  bent  bone  by  the 
application  of  a  splint,  and,  moreover,  as  any  apparatus  of  this  kind  must 
obviously  be  applied  either  to  the  anterior  or  posterior  surface,  it  is  some- 
what difficult  to  employ  one  that  is  quite  suitable.  Probably  the  best 
form  is  the  anterior  splint  known  as  Symis  horse-shoe  splint  (see  Fig. 
44),  which  will  be  dealt  with  more  fully  when  we  come  to  describe  Pott's 
fracture.  It  consists  of  a  straight  piece  of  wood  which  is  about  the  width 
of  the  transverse  diameter  of  the  limb,  running  down  over  the  crest  of  the 
tibia  and  expanded  below,  where  it  is  hollowed  out  so  as  to  form  a  horse- 
shoe into  which  the  instep  is  received.  Owing  to  the  fact  that  the  splint 
lies  along  the  crest  of  the  tibia,  it  requires  extremely  careful  padding  to 
prevent  the  development  of  pressure  sores.  The  best  plan  is  to  apply  two 
long  firm  pads,  one  on  either  side  of  the  crest  and  projecting  well  above 


Fig.  44. — Syme's  Horse-Shoe  Splint.  The  sling  embracing  the  heel  may  be 
made  of  elastic  webbing.  The  smaller  figure  shows  the  method  of  rolling  up  lint 
to  make  the  padding. 

it,  or  else  to  take  a  large  sheet  of  lint  and  roll  up  the  two  opposite  sides 
until  they  meet  in  the  centre,  and  thus  form  two  rolls  of  padding  connected 
across  the  middle ;  these  are  applied  one  on  either  side  of  the  crest 
of  the  tibia.  The  splint  is  firmly  fastened  to  the  leg  opposite  the 
tubercle  of  the  tibia,  and  an  extra  large  soft  pad  is  placed  over  the  crest 
of  the  tibia  opposite  the  point  of  greatest  curvature.  The  heel  is  then  enveloped 
in  an  elastic  band,  or  a  suitable  piece  of  elastic  webbing,  the  ends  of  which 
are  attached  to  the  prongs  of  the  splint,  and  by  which,  therefore,  a  steady 
pressure,  which  can  be  increased  or  diminished  at  will,  is  exercised  upon 
and  tends  to  pull  forward  the  heel.  This  arrangement  is  better  than  a 
posterior  splint,  by  means  of  which  an  attempt  is  made  to  push  forward 
the  heel  whilst  backward  pressure  against  the  splint  is  made  over  the  point 
of  greatest  convexity.  The  result  of  that  generally  is  that  too  much  pressure 
is  exerted  upon  the  heel,  and  a  sore  results. 
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Should  the  leg  be  bowed  outwards  as  well  as  forwards,  a  second 
splint  must  be  applied  to  the  inner  side  of  the  limb,  and  these  splints 
may  either  be  fastened  together  or,  better,  should  be  put  on  indepen- 
dently. The  mechanical  treatment  of  this  particular  form  of  deformity 
is,  however,  very  unsatisfactory,  and  in  most  cases  operation  will  be  called 
for  after  the  acute  stage  of  the  rickets  has  passed  off.  Should  the 
concavity  of  the  curve  be  outwards,  a  straight  splint  should  be  applied 
with  the  same  precautions  to  the  outer  side  of  the  limb  and  the  bones 
drawn  outwards  to  it. 

In  any  case  the  use  of  the  splints  must  be  continued  for  a  very 
prolonged  period.  The  reduction  of  the  deformity  can  only  be  carried 
out  extremely  gradually,  owing  to  the  risk  of  producing  pressure  sores, 
and  several  months  must  elapse  before  the  patient  can  be  allowed  to 
stand  or  walk ;  indeed,  the  splints  should  not  be  abandoned  until  the 
child  is  four  or  five  years  of  age — not,  in  fact,  until  all  signs  of  active 
rickets  have  disappeared,  and  the  bones  have  undergone  consolidation. 

3.  In  cases  of  marked  curvature  where  the  bones  have  undergone 
solidification  (as  is  usually  the  case  in  children  over  the  age  of  four  or  five), 
and  generally  in  most  cases  where  the  curve  is  an  antero-posterior  one, 
some  form  of  operative  procedure  is  advisable.  The  chance  of  bringing 
the  limb  straight  by  splints  is  extremely  slight  under  these  conditions, 
and,  generally  speaking,  it  is  a  waste  of  time  and  money  to  persevere  with 
them.  The  exact  nature  of  the  operation  will  be  determined  of  course 
by  the  precise  form  and  extent  of  the  curve ;  the  seat  of  the  operation 
will  also  to  some  extent  be  determined  by  the  same  factors.  When  there 
is  a  general  concavity  of  the  tibia  inwards,  division  of  the  bones  should 
be  practised  about  the  centre  of  the  curve.  When  the  latter  is  distinctly 
limited  to  either  the  upper  or  lower  part  of  the  bone,  the  point  of  division 
should  be  opposite  the  point  of  greatest  curvature.  In  the  cases  of  acute 
antero-posterior  curvature  at  the  lower  end,  the  bone  should  be  divided 
at  the  acute  angle  formed  by  the  curve. 

Several  points  require  considefation  in  connection  with  the  operation. 
Thus  the  surgeon  may  be  content  either  with  simply  dividing  the  bone, 
that  is  to  say,  performing  a  linear  osteotomy,  or  he  may  remove  a  wedge- 
shaped  portion  from  it.  It  is  also  important  to  consider  whether  the 
fibula  requires  division  or  not.  As  regards  the  latter  point,  it  may  be 
said  at  once  that  sometimes  the  fibula  is  so  soft  that  it  is  quite  unneces- 
sary to  divide  it ;  frequently  it  can  be  bent  without  being  broken,  and  at 
most  a  greenstick  fracture  may  be  produced  by  bringing  the  limb  into 
proper  position.  When  either  of  these  procedures  can  be  carried  out 
it  is  of  course  of  considerable  advantage,  as  there  is  only  a  single  wound, 
and  a  fairly  strong  bone  is  left  to  act  as  a  splint  to  the  other.  When, 
however,  the  ricketty  condition  has  passed  off  and  the  bones  have  under- 
gone complete  consolidation,  and  more  particularly  in  the  case  of  the 
antero-posterior  curvatures  at  the  lower  end  of  the  bone,  it  may  be  neces- 
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sary  to  divide  the  fibula  as  well  as  the  tibia.  This  is  a  matter  of  great 
simplicity ;  the  bone  can  be  exposed  at  the  requisite  spot  by  a  suitable 
small  incision  over  its  outer  side,  and  nipped  across  by  a  pair  of  cutting 
pliers  after  the  periosteum  has  been  separated  by  a  rugine.  This  is  generally 
all  that  is  necessary.  Removal  of  portions  of  the  fibula  is  rarely  called  for 
except  in  some  few  cases  when  the  curve  is  very  extreme  and  the  bones 
will  not  come  straight  until  the  ends  of  the  fibula  overlap  one  another  ; 
enough  must  then  be  removed  to  bring  the  ends  into  contact  without 
overlapping. 

The  main  factor  determining  the  choice  between  a  linear  osteotomy  and 
the  removal  of  a  wedge  from  the  tibia  is  to  a  great  extent  the  amount 
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Fig.  45. — Various  Forms  of  Osteotomy  of  the  Tibia. 

A.  Simple  Transverse  Linear  Osteotomy.  The  thick  lines  show  the  original 
position  of  the  bone  and  the  line  of  bone  section.  The  dotted  ones  show  the  position  of 
the  fragments  when  the  bone  is  straightened.  It  will  be  seen  that  a  large  gap,  which 
may  lead  to  non-union  is  left  when  the  curve  is  marked. 

B.  Cuneiform  Osteotomy.  It  will  be  seen  from  the  figure  how  the  triangular  gap 
is  converted  into  a  linear  division  when  the  bone  is  straightened. 

C.  Oblique  Osteotomy.  The  first  figure  shows  the  oblique  method  applied  to  a 
lateral  bending  of  the  bone — in  this  case  a  curvature  outwards — while  the  second  shows 
it  applied  to  an  antero-posterior  curve,  the  upper  border  of  the  figure  being  the  crest  of  the 
tibia.    The  figures  also  show  the  method  of  rotation  after  the  section  has  been  made. 

of  curvature  present.  When  this  is  not  very  marked,  a  linear  osteotomy 
will  meet  all  the  requirements  of  the  case ;  when  the  curvature  is 
extreme,  and  more  especially  when  it  is  so  acute  as  to  form  almost  an 
angle,  it  is  advisable  to  remove  a  wedge.  This  is  particularly  the  case 
with  the  antero-posterior  curve  at  the  lower  end  of  the  bone,  to  which  we 
have  referred,  and  in  which  mere  transverse  division  of  the  tibia  will  not 
allow  the  deformity  to  be  rectified ;  the  only  procedure  which  makes  this 
feasible  is  the  removal  of  a  wedge  with  the  base  directed  forwards.  In  the 
ordinary  bow-legged  deformity  the  base  of  the  wedge  removed  should  of 
course  look  outwards. 

Cuneiform  osteotomy  of  the  tibia. — The  operation  is  a  simple  one,  and 
is  performed  by  making  an  incision  down  to  the  bone  along  the  crest 
of  the  tibia  over  the  point  of  greatest  curvature  for  a  distance  that  will 
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vary  with  the  amount  of  bone  requiring  removal.  The  periosteum  is 
separated  on  each  side  by  a  rugine,  and  then  the  bone  is  either  cut 
directly  through  with  a  chisel,  or  a  wedge  is  taken  out  of  it.  The  wedge 
may  be  easily  removed  by  means  of  a  chisel,  though  some  surgeons 
prefer  to  use  a  saw,  at  any  rate  for  marking  out  the  portion  of  bone  to 
be  removed,  the  division  being  then  completed  with  a  few  strokes  of  the 
chisel.  This  is  preferable  to  using  the  saw  throughout,  as  there  is  some 
danger  of  injuring  the  structures  of  the  calf  when  the  posterior  surface  of 
the  tibia  is  divided. 

After  enough  bone  has  been  removed  to  allow  the  limb  to  be  brought  straight, 
the  wound  is  stitched  up  and  the  usual  antiseptic  dressings  are  applied.  It 
is  seldom  necessary  to  wire  the  fragments  together,  but,  in  cases  of  marked 
antero-posterior  bending  just  above  the  ankle,  it  is  sometimes  of  considerable 


Fig.  46. — Method  of  putting  up  the  Limb  after  Osteotomy  of  the  Tibia. 
For  the  sake  of  clearness  no  dressings  are  shown  applied  to  the  limb.  There  is  one  fairly 
long  pad  (c)  applied  over  the  convexity  of  the  curve,  and  two  small  thick  ones  and  6)  on 
the  opposite  side  of  the  limb,  between  the  splint  and  the  inner  condyle  of  the  femur  above, 
and  the  inner  malleolus  below. 


advantage  to  do  this  in  order  to  prevent  the  foot  falling  back.  In  these 
cases  also  it  is  sometimes  as  well  to  divide  the  tendo  Achillis,  which  would 
otherwise  have  a  great  tendency  to  pull  the  heel  back  into  its  faulty 
position.  Where  linear  osteotomy  is  preferred  to  the  cuneiform  variety,  it 
is  well,  if  possible,  to  make  the  section  of  the  bone  as  oblique  as 
possible,  so  as  to  get  a  broader  surface  for  union,  and  in  Fig.  45  C  is  illus- 
trated a  method  by  which  this  oblique  section  can  be  so  adapted  to 
different  curvatures  as  to  allow  the  deformity  to  be  reduced  with  the  least 
separation  of  the  bony  surfaces. 

After-treatment. — The  limb  should  be  put  up  on  a  splint,  and  for  this 
purpose  we  generally  employ  a  trough  of  Gooch's  splinting  (see  Fig.  46) 
for  the  first  few  days  until  the  wound  has  healed  and  the  stitches  are 
removed.  This  trough  is  cut  of  sufficient  breadth  to  surround  rather 
more  than  half  the  limb,  and  to  extend  from  the  fold  of  the  buttock, 
where  it  is  cut  away  obliquely  from  within  outwards  and  upwards,  to 
well  below  the  foot.  A  portion  of  the  splint  should  be  cut  out  opposite 
the  heel  so  that  no  injurious  pressure  shall  be  exerted,  but  in  quite  small 
children  this  need  not  be  done  ;  instead,  the  padding  may  be  so  arranged 
that  the  heel  is  pushed  somewhat  forward  and  at  the  same  time  does 
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not  press  upon  the  splint.  The  limb  is  made  to  fit  the  splint  exactly  by 
means  of  a  number  of  pads  of  suitable  size  and  shape  packed  in  on  each 
side  and  below  the  limb,  which  may  thus  be  fixed  in  any  position  that 
is  most  suitable.  It  is  well  to  place  a  special  pad  over  the  front  of 
the  knee  and  leg,  and  by  graduating  the  padding  any  desired  amount  of 
inversion  or  eversion  of  the  foot  can  be  obtained ;  generally  speaking 
a  large  long  pad  should  be  applied  opposite  the  point  of  greatest  convexity 
of  the  curve  that  it  is  required  to  obliterate,  and  smaller  thicker  ones 
between  the  ends  of  the  bones  and  the  side  of  the  splint.  The  latter  is 
then  fastened  round  the  limb  by  broad  bandages,  and  the  whole  is  laid 
upon  an  inclined  plane  to  which  it  may  be  secured  by  one  or  two  strips 
of  bandage. 

In  about  a  week  or  ten  days  the  splint  may  be  undone,  the  stitches 
removed,  and  a  collodion  dressing  applied.  Any  additional  correction  of 
the  deformity  may  then  be  made,  if  necessary,  under  an  anaesthetic,  and 
the  limb  put  up  in  the  fully  rectified  position  in  a  plaster  of  Paris  or 
silicate  of  potash  bandage  and  left  for  about  six  weeks  for  union  to  occur ; 
it  is  of  course  necessary  that  the  foot  should  be  strictly  at  right  angles. 
In  six  weeks'  time  the  old  bandage  may  be  taken  off  and  a  fresh  one 
applied  for  a  similar  period,  when  the  union  should  be  thoroughly  firm. 
For  another  six  weeks  the  patient  is  forbidden  to  bear  weight  upon  the 
limb,  to  which  massage  and  passive  movement  should  be  regularly  applied. 
At  the  end  of  this  time,  that  is  to  say,  in  from  four  to  five  months  after 
the  operation,  all  treatment  may  be  discontinued  and  the  patient  allowed 
to  walk. 


CHAPTER  V. 


GENU  VALGUM:  GENU  VARUM:  GENU  RECURVATUM. 

GENU  VALGUM. 

By  the  term  genu  valgum  or  knock-knee,  is  understood  a  deformity  of  the 
lower  extremity  in  which  the  leg  is  deflected  outwards,  so  as  to  form  with 
the  thigh  an  angle  which  is  smaller  than  the  normal.  It  may  appear  at 
two  periods  of  life ;  either  quite  early,  during  the  first  five  or  six  years, 
or  during  adolescence. 

CAUSES. — The  ordinary  form  of  the  affection  arises  spontaneously,  but 
a  similar  deformity  may  appear  under  other  circumstances.  For  example, 
it  may  follow  some  injury  or  disease  of  the  lower  end  of  the  femur,  which 
destroys  the  outer  part  of  the  epiphyseal  line,  so  that  whereas  normal  growth 
takes  place  on  the  inner  side,  it  is  arrested  on  the  outer,  and  the  leg, 
therefore,  becomes  deflected  outwards.  Some  amount  of  genu  valgum  is 
fairly  common  in  association  with  osteo-arthritis  of  the  knee  joint,  and 
it  is  also  met  with  in  connection  with  Charcot's  disease  of  the  knee. 
It  is  also  a  not  infrequent  sequela  of  infantile  paralysis,  and  it  may  result 
from  any  accident  involving  rupture  or  extreme  stretching  of  the  internal 
lateral  ligament  of  the  knee  joint.  It  may  sometimes  arise  after  excision 
of  the  knee,  when  the  patient  is  allowed  to  get  about  too  soon,  and 
the  weak  union  between  the  bones  yields  and  allows  the  production  of 
this  angular  deformity  ;  another  cause  of  its  occurrence  after  excision  is 
that  the  bone  section  may  have  damaged  the  outer  part  of  the  epiphyseal 
line,  and  have  left  the  inner  part  intact,  so  that  growth  occurs  normally 
on  the  inner  side,  while  it  is  arrested  on  the  outer. 

We  shall  here  only  deal  with  those  forms  of  genu  valgum  which  occur 
spontaneously  in  infants  and  young  adults  without  the  occurrence  of  any 
injury,  operation,  or  paralysis.  There  has  been  considerable  discussion  as 
to  the  nature  of  the  deformity  in  this  variety.  It  is  attributed  by  some  to 
alterations  in  the  rate  of  growth  of  the  internal  condyle,  by  some  to  a 
deficient  development  of  the  external  condyle,  whilst  by  others  again  it 
is  attributed  to  curvature  of  the  shaft  of  the  femur,  or  of  the  upper  end  of 


104  GENU  VALGUM:   GENU  VARUM:   GENU  RECURVATUM. 


the  tibia.  Considerable  difference  of  opinion  also  exists  as  to  the  causation 
of  the  disease.  By  some  it  is  held  to  be  always  due  to  rickets,  whilst  by 
others  it  is  attributed  (particularly  the  form  occurring  during  adolesence)  to 
laxity  of  the  internal  lateral  ligament,  which  tends  to  throw  increased  pressure 
on  the  outer  side  of  the  joint  and  so  to  produce  an  arrest  of  development 
there,  whilst  increased  growth  occurs  on  the  inner  side.  Recent  researches, 
however,  in  particular  the  work  of  Mickulicz,  appear  to  throw  considerable 
light  on  the  true  pathology  of  the  affection.  It  has  been  shown  that  neither 
in  the  child  nor  in  the  young  adult  is  there  any  change  in  the  epiphyses 
of  the  femur  or  the  tibia.  In  the  femur  there  is  no  increased  length  in 
the  internal  condyle,  and  no  diminution  in  the  external ;  the  whole  change 
apparently  occurs  in  the  diaphysis  in  the  immediate  neighbourhood  of  the 
epiphyseal  line.  It  has  also  been  shown  that  these  changes  are  not  limited 
to  the  femur,  but  affect  the  tibia  to  a  corresponding  degree,  so  that  in  all 
cases  of  marked  genu  valgum  the  bones  of  the  leg  show  a  curvature  as 
well  as  the  femur.  This  is  a  point  of  the  greatest  importance  to  remember 
in  determining  the  treatment. 

In  young  children,  as  well  as  in  adolescents,  the  condition  is  essentially 
due  to  a  softening  of  the  bones  ;  in  the  former,  the  disease  seems  to  be 
invariably  of  a  ricketty  nature,  whilst  in  young  adults  it  is  not  improbable 
that  this  is  also  the  case,  although  it  is  frequently  impossible  to  find  any 
ricketty  change,  except  the  softening  of  the  bone.  Whether  the  disease 
in  adolescence  be  due  to  rickets  or  not,  the  facts  remain  that,  before  it  can 
occur,  the  bones  must  be  soft  enough  to  undergo  bending,  and,  further, 
that  the  curvature  occurs  in  the  diaphysis  immediately  above  the  epiphyseal 
line.  The  changes  in  the  femur  consist  of  an  outward  bending  at  the 
lower  end  of  the  shaft,  and  an  extension  downwards  of  the  diaphysis  on 
the  inner  side,  so  that  the  epiphyseal  line  is  altered  in  position  and  runs 
obliquely  from  without,  downwards  and  inwards.  In  the  tibia  the  change 
occurs  in  the  diaphysis  immediately  below  the  epiphyseal  line,  and  results 
in  an  outward  curvature  of  the  bone  at  that  spot.  In  addition  to  the 
alterations  in  the  immediate  neighbourhood  of  the  knee  joint,  certain  other 
changes  are  also  met  with  in  this  condition.  In  young  children,  especially, 
there  is  a  tendency  to  hyper-extension  of  the  joint  itself,  whilst  the  femur 
becomes  rotated  outwards,  so  that  in  walking  the  foot  may  be  markedly 
everted.  Flat  foot  is  also  very  frequently  an  accompaniment  of  the  affection, 
and  in  some  cases  it  may  probably  be  the  actual  exciting  cause  of  the  defor- 
mity, the  alteration  in  the  foot  throwing  the  line  of  transmission  of  the 
weight  of  the  body  somewhat  outwards.  This  diminishes  the  pressure 
on  the  inner  part  of  the  lower  end  of  the  femur,  increases  it  on  the  outer 
side,  and  thus  produces  the  curvature.  The  condition  is  generally  bilateral, 
especially  in  young  children,  although  it  is  generally  worse  in  one  leg  than  in 
the  other. 

TREATMENT.— This  is  partly  general  and  partly  local.  The  general 
treatment  must  be  directed  to  the  removal  of  the  cause  which  produces 
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softening  of  the  bones,  and  as,  in  the  great  majority  of  cases,  this  is  rickets, 
the  general  treatment  is  essentially  that  of  this  affection  ;  this  has  already 
been  referred  to  more  fully  in  speaking  of  bow  legs  (see  p.  94),  and  we  need 
not  return  to  the  subject  here. 

Local  Treatment. — This  will  depend  primarily  on  the  degree  of  the 
deformity.  Up  to  a  certain  point,  divergence  of  the  legs  is  a  condition 
that  may  be  comparatively  easily  remedied  by  manipulations  or  apparatus. 
When  it  gets  beyond  that  point  operative  interference  will  be  necessary. 
It  is  essential  first  of  all  to  estimate  the  amount  of  deformity  present,  and 
this  is  best  done  by  putting  the  patient  flat  upon  the  back  upon  a  table  (not 
a  yielding  bed),  and  bringing  the  femora  parallel  with  one  another  with 
the  patella;  looking  directly  upwards,  and  the  internal  condyles  separated 
by  about  half  an  inch.  The  distance  between  the  internal  malleoli  is  then 
measured,  and  those  cases  are  reckoned  as  mild  ones  which  can  probably 
be  put  right  by  manipulations,  etc.,  in  which  the  distance  between  these 
two  points  is  not  greater  than  three,  or,  at  the  very  outside,  four  inches. 
When  the  separation  is  greater  the  case  may  be  reckoned  as  bad,  and 
when  it  reaches  as  much  as  six  inches  and  upwards  it  is  almost  certain 
that  operative  interference  will  be  required  before  the  deformity  can  be 
remedied.  In  these  bad  cases  it  will  also  be  noted  that  the  patella  is  very 
frequently  displaced  outwards,  and  no  longer  lies  in  the  inter-condyloid 
notch. 

(1)  Cases  in  which  the  separation  between  the  malleoli  does  not 
exceed  an  inch  and  a  half.  Here  there  is  every  probability  that  the  limbs 
will  become  straight  without  any  special  local  treatment,  if  the  child  merely 
be  kept  from  walking,  and  if  proper  attention  be  paid  to  the  general 
treatment.  It  is,  however,  often  necessary,  in  deference  to  the  wishes  of 
friends,  to  employ  some  local  treatment  which  may  possibly  do  a  certain 
amount  of  good,  and  which  should  take  the  form  of  manipulations  and 
massage.  The  limb  should  be  rubbed  and  massaged  twice  or  thrice  daily, 
and,  during  the  process,  the  mother  or  the  nurse  should  fix  the  thigh, 
and  keep  the  knee  extended  with  the  patella  directed  forwards,  and  should 
then  gently  and  gradually  press  the  leg  and  foot  inwards,  and  hold  it  in 
this  position  for  a  few  minutes  at  a  time.  If  this  be  carefully  done,  and 
the  child  entirely  prevented  from  walking  meanwhile,  the  deformity  is  most 
likely  to  disappear  completely  without  any  further  treatment,  but  the 
restriction  as  to  walking  must  not  be  removed  until  the  active  period  of 
rickets  has  passed,  until  in  fact  the  child  is  from  five  to  six  years  old. 
It  is  often,  however,  a  matter  of  extreme  difficulty  to  prevent  children  from 
walking  or  crawling  about,  and  in  some  cases,  doubtless,  the  general  health 
may  even  suffer  from  the  constant  confinement  to  the  recumbent  position. 
Under  these  circumstances  the  rule  may  be  relaxed  to  the  following  extent. 
The  child  may  be  allowed  to  go  out  into  the  sunshine  and  run  about  in  the 
fresh  air,  but  all  walking  or  crawling  about  the  house  is  absolutely  pro- 
hibited.   As  soon  as  he  comes  indoors  he  should  be  made  to  lie  down 
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and  the  limbs  should  be  rubbed,  and  the  manipulations  above  indicated 
for  the  rectification  of  the  deformity  carried  out. 

When  the  child  is  allowed  to  run  about  during  the  day  in  the  open  air, 
the  limb  should  be  confined  on  a  splint  at  night.  In  young  children  the 
best  form  of  splint  is  a  Thomas's  hip  splint,  in  which  an  outside  bar  of 
iron  connects  the  bands  surrounding  the  thigh  and  leg  (see  Fig.  47). 
The  splint  is  fixed  on  in  the  usual  manner,  the  band  around  the  thorax  is 
fastened  in  position,  and  the  trunk  secured  to  the  upper  part  of  the  splint  by 
means  of  a  flannel  bandage.  The  thigh  and  leg  are  then  fastened  to  the 
splint,  and  a  broad  piece  of  elastic  webbing,  well  padded  opposite  the 
internal  condyle,  is  passed  around  the  knee  and  fastened  to  the  out- 
side iron  band  so  as  to  draw  the  knee  outwards.     The  knee  must  not  be 


Fig.  47. — Thomas's  Hip  Splint,  adapted  for  use  in  Genu  Valgum.  This  is  an 
ordinary  Thomas's  hip  splint  to  which  is  added  an  outside  iron  bar  joining  the  lateral 
wings  above  and  below  the  knee.  This  iron  may  be  prolonged  below  the  foot  so  as  to 
prevent  the  patient  from  walking.    (Modified  from  Hoffa.') 

allowed  to  become  flexed,  or  else  the  pressure  is  of  no  avail  in  remedying 
the  deformity ;  care  must,  likewise,  be  taken  to  prevent  rotation  of  the  limb 
at  the  hip  joint,  which  would  render  the  outward  pull  upon  the  knee 
nugatory.  If,  however,  the  leg  and  thigh  be  carefully  bandaged  to  the 
splint  before  the  elastic  pressure  is  brought  to  bear  on  the  knee,  and 
if  the  bands  of  the  splint  be  closely  applied  to  the  limb,  this  is  not 
likely  to  occur.  The  splint  should  be  removed  in  the  morning,  the  limb 
washed  and  rubbed,  the  knee  manipulated  as  before,  and  then,  when  the 
day  is  warm,  the  child  may  be  allowed  out  in  the  sunshine,  to  crawl  or 
play  about. 

(2)  The  cases  in  which  there  is  a  separation  of  from  three  to  four 
inches  between  the  malleoli.  Here  the  child  should  be  kept  entirely 
off  his  feet,  and  should  wear  both  day  and  night  a  splint  designed  to  pull 
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the  knee  outwards ;  the  best  is  an  external  splint  furnished  with  a  band 
around  the  knee  so  applied  as  to  pull  the  latter  outwards.  The  chief 
disadvantage  of  a  splint  of  this  kind  is  that  the  child  generally  manages 
to  rotate  the  leg  outwards,  and  thus  the  band  which  should  bring  the  knee 
against  the  splint  is  rendered  ineffectual.  Directly  any  outward  rotation 
occurs,  the  band  ceases  to  act  upon  the  deformity,  and  simply  bends  the 
knee.  Care  should  therefore  be  taken  to  see  that  whatever  splint  be  applied 
this  rotation  is  impossible.  In  young  children  the  modification  of  Thomas's 
splint  just  described  answers  very  well,  and  its  action  may  be  still  further 
increased  by  prolonging  the  lower  end  of 
the  iron  bar  downwards  for  three  to  four 
inches  beyond  the  foot  so  as  to  present 
an  effectual  bar  to  walking. 

Another  splint  which  answers  extremely 
well  and  which  is  more  suitable  perhaps 
for  rather  older  children,  is  one  in  which 
there  is  an  outside  iron  running  from  a 
pelvic  band  above  to  a  slot  in  the  heel 
of  the  boot  below  and  which  therefore 
prevents  rotation.  It,  of  course,  necessi- 
tates the  wearing  of  a  boot  both  day 
and  night,  but  this  may  be  specially 
designed  and  is  no  great  objection. 
When  the  outside  iron  is  hinged  to  the 
heel  and  fastened  in  position  by  means 
of  the  pelvic  band,  the  knee  is  drawn 
outwards  against  the  splint  by  means  of 
a  broad  elastic  sling  (see  Fig.  48). 

Children  are  very  often  allowed  to 
walk  about  wearing  various  forms  of 
apparatus  which  allow  the  knee  joint  to 
be  bent  and  which,  at  the  same  time, 
are  supposed  to  pull  the  knee  outwards, 
but  these  are  usually  extremely  inefficient; 
they  are  much  too  heavy  for  the  weakly 
children  who  have  to  carry  them,  they 

are  very  expensive  and  they  do  not  exert  much  influence  upon  the 
deformity.  Indeed,  considering  the  extremely  satisfactory  results  of 
operative  interference  and  the  infinitesimal  risks  attaching  to  it,  it  is  very 
much  better  to  operate  at  once  when  it  is  essential  for  the  child's  comfort 
that  he  should  walk  about  and  when  he  cannot  do  so  without  an  apparatus 
of  this  kind. 

The  mechanical  treatment  of  genu  valgum,  whether  in  the  child  or  the 
adult,  must  be  persisted  in  for  a  long  time.  It  must  not  be  given  up 
until  the  active  stage  of  rickets  has  entirely  passed  off  and  the  softening 


Fig.  48. — Splint  for  use  in  Genu  Valgum. 
As  this  necessitates  the  wearing  of  a  boot,  it  is 
more  suitable  for  older  children.  It  is  more 
powerful  and  effectually  prevents  either  flexion 
of  the  knee  or  rotation  of  the  limb.  (Modified 
from  Hoffa.) 
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of  the  bones  has  disappeared.  When  the  rickets  is  cured,  there  is  not 
much  chance  of  further  increase  in  the  deformity,  and  this  is  an  additional 
argument  against  the  view  that  the  softening  of  the  bones  is  not  a 
necessary  part  of  the  deformity.  In  young  children  the  active  period  of 
rickets  generally  lasts  until  they  are  about  four  or  five  years  of  age,  and 
up  to  this  period  the  deformity  will  certainly  recur  if  the  apparatus  be 
left  off,  even  though  it  may  have  entirely  disappeared  under  treatment. 
Hence,  we  may  say  that  in  all  cases  of  knock-knee  treated  by  rest  and 
mechanical  means,  the  treatment  must  be  persevered  with  very  carefully 
until  the  child  is  at  least  four  or  five  years  of  age.  At  that  age  the 
bones  will  generally  be  firm  enough  to  prevent  any  further  increase  in 
the  deformity. 

(3)  Cases  in  which  the  separation  between  the  malleoli  is  greater 
than  four  inches,  or  where,  in  spite  of  splints,  a  marked  separation  exists 
after  consolidation  of  the  bones  is  complete. — In  either  of  these  groups 
comparatively  little  benefit  can  be  expected  from  mechanical  treatment. 
As  a  rule  it  is  found  that,  in  spite  of  prolonged  mechanical  treatment  and 
much  expenditure  of  time  and  money,  the  deformity  will  remain  imperfectly 
corrected,  and  something  further  will  have  to  be  done  if  the  limbs  are  to 
be  restored  to  their  normal  condition.  At  the  same  time  it  has  to  be 
remembered  that  there  is  no  advantage  in  performing  osteotomy  while  the 
bones  are  still  soft,  because  the  deformity  will  almost  certainly  recur  after 
the  operation,  when  the  patient  is  allowed  to  walk  about.  Hence,  if  for 
any  reason  osteotomy  should  be  done  before  the  bones  are  quite  firm,  the 
patient  must  be  kept  off  his  feet  afterwards,  and  the  other  treatment  men- 
tioned above  must  be  adopted,  just  as  if  no  operation  had  been  employed. 
We  are  accustomed  to  make  the  rule  that,  even  when  there  is  marked 
deformity  which  brings  the  case  within  the  group  we  are  now  considering, 
the  operation  should  be  deferred  until  the  child  has  attained  the  age  of 
four  or  five,  or  indeed  longer  if  the  soft  condition  of  the  bones  has  not 
then  completely  disappeared.  In  the  meanwhile,  of  course,  treatment  by 
splints,  etc.,  described  above,  is  carried  out,  partly  with  the  view  of  correcting 
the  deformity  to  some  extent,  but  mainly  in  order  to  prevent  it  from 
becoming  exaggerated.  When,  however,  the  child  has  reached  the  age  of 
four  or  five,  and  there  is  evidence  that  the  bones  are  becoming  firm,  and 
when  there  is  still  a  separation  of  more  than  three  inches  between  the 
malleoli,  it  is  quite  useless  to  persevere  with  mechanical  treatment,  whilst 
operation  furnishes  a  satisfactory  and  rapid  cure. 

In  young  adults  the  mechanical  measures  which  are  so  frequently 
employed  seldom  produce  a  satisfactory  result,  and  it  is  a  sad  thing  to  see 
these  patients  going  about  wearing  a  cumbrous  apparatus,  and  spending  a  con- 
siderable amount  of  time  and  money  in  attempts  to  rectify  a  deformity 
that  can  readily  be  put  right  by  a  comparatively  simple  operation.  In 
young  adults  suffering  from  genu  valgum,  therefore,  we  would  advise 
operation  in  all  cases  in  which  the  distance  between  the  malleoli  is  two 
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inches  or  more,  provided  that  consolidation  has  occurred  in  the  bones. 
It  is,  however,  not  so  necessary  to  wait  for  complete  consolidation  in  adults 
as  it  is  in  children.  Generally  this  will  occur  while  the  patient  is  lying 
in  bed  after  the  operation,  and  if  care  be  taken  not  to  allow  the  entire 
weight  to  be  borne  upon  the  limb  too  soon  and  if  suitable  hygienic 
and  other  measures  be  employed,  there  is  little  risk  of  the  deformity 
recurring. 

Osteotomy. — Various  forms  of  operative  procedure  have  been  employed 
in  these  cases.  Those  in  which  the  bone  is  broken  without  producing  an 
external  wound  may  be  at  once  dismissed  as  unsuitable  ;  it  is  impossible 
to  gauge  the  amount  of  injury  done,  or  the  exact  seat  of  the  fracture 
produced,  while,  considering  the  great  safety  of  the  ordinary  operation, 
there  is  not  the  least  advantage  in  its  use.  Amongst  the  open 
operations,  the  following  are  most  frequently  performed :  division  of  the 
shaft  of  the  femur ;  division  of  the  bone  just  above  the  epiphyseal  line 
(known  as  Macewen's  operation)  ;  an  oblique  section  through  the  internal 
condyle  of  the  femur  which  is  then  made  to  slip  upwards  (or  Ogston's 
operation) ;  division  of  the  tibia  below  the  upper  epiphysis ;  or  division 
of  both  femur  and  tibia.  Of  these,  two,  viz.,  division  of  the  shaft  of  the 
femur  itself,  and  Ogston's  operation,  may  at  the  present  time  be  excluded. 
Formerly  Ogston's  operation  was  a  good  deal  practised,  but  it  is  based 
upon  the  theory  that  the  essential  factor  in  the  production  of  the  disease 
is  an  elongation  of  the  internal  condyle  ;  this  we  now  know  to  be  wrong, 
and,  as  the  operation  interferes  with  the  knee  joint,  which  is  necessarily 
opened  in  performing  it,  it  has  been  found  much  less  satisfactory  than  the 
division  of  the  femur  introduced  by  Macewen.  We  shall  therefore  here 
only  consider  three  operations,  namely,  division  of  the  femur  just  above 
the  epiphysis,  or  Macewen's  operation ;  division  of  the  tibia  below  its 
upper  epiphysis ;  and  the  combined  operation  of  division  of  both  tibia 
and  femur  (see  Fig.  49).  From  a  consideration  of  the  pathological  changes 
present,  it  is  evident  that  correction  of  the  deformity  in  bad  cases  can 
only  be  obtained  by  the  combined  operation,  and  it  may  be  laid  down 
as  a  general  rule  that  when  the  interval  between  the  malleoli  is  as  much 
as  six  inches  or  more,  this  is  the  procedure  that  should  be  adopted.  In 
the  less  severe  cases,  however,  good  results  may  be  obtained  by  dividing 
either  of  the  bones  alone,  and  as  a  matter  of  practice  it  is  found  that  it 
is  immaterial  whether  the  femur  or  the  tibia  be  selected  for  division.  Pro- 
bably a  neater  result  is  obtained  by  division  of  the  tibia.  The  femur 
is,  however,  the  bone  most  usually  divided,  but  the  result  of  this  operation 
(Macewen's)  is  often  to  produce  a  very  unsightly  bowing  outwards  and 
forwards  in  the  lower  third  of  the  bone. 

((/)  Macewen 's  osteotomy. —  In  dividing  the  femur  by  Macewen's  method, 
the  section  is  made  from  the  inner  side,  and  the  deformity  is 
rectified,  partly  by  squeezing  together  the  bone  on  the  inner  side  of  the 
femur,  and  partly  by  opening  out  an  angle  on  the  outer  side.  Some 
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surgeons  prefer  to  divide  the  bone  partly  across  from  the  outer  side,  and 
then  to  convert  this  incision  into  an  open  angle  by  producing  a  green-stick 
fracture  on  the  inner  side ;  this  is  certainly  the  easier  operation,  and  the 
one  that  gives  the  better  rectification  at  the  time.  In  order  to  perform 
Macewen's  operation,  the  patient,  after  he  has  been  fully  anaesthetised, 
should  lie  upon  the  back,  with  the  limb  abducted  and  rotated  outwards, 
and  supported  on  a  firm  sandbag  of  suitable  size.  The  hip  and  knee  joint 
should  both  be  flexed.  The  following  is  a  description  of  the  operation  in 
Macewen's  own  words  : 

"  A  sharp-pointed  scalpel  is  introduced  on  the  i?iside  of  the  thigh  at 
the  point  where  the  two  following  lines  meet,  one  drawn  transversely  a 
finger's  breadth  above  the  superior  tip  of  the  external  condyle,  and  a 
longitudinal  one  drawn  half  an  inch  in  front  of  the  adductor  magnus  tendon. 
The  scalpel  here  penetrates  at  once  to  the  bone,  and  a  longitudinal  incision 
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Fig.  49- — Various  Forms  of  Osteotomy  for  Genu  Valgum.  A.  Macewen's 
operation.  B.  A  similar  operation,  the  section  being  made  from  the  outer  side  instead 
of  the  inner.  C.  Division  of  the  tibia  below  its  tipper  epiphysis;  this  may  either  be 
linear  or  cuneiform.    D.  Division  of  both  femur  and  tibia.    (Modified  from  Huffa.} 

is  made,  sufficient  to  admit  the  largest  osteotome  and  the  finger  should 
the  surgeon  deem  it  necessary.  Before  withdrawing  the  scalpel,  the  largest 
osteotome  is  slipped  by  its  side  until  it  reaches  the  bone. 

"The  scalpel  is  withdrawn,  and  the  osteotome,  which  was  introduced 
longitudinally,  is  now  turned  transversely  in  the  direction  required .  for  the 
osseous  incision.  In  turning  the  osteotome,  too  much  pressure  must  not 
be  exerted,  lest  the  periosteum  be  scraped  off,  It  is  then  convenient 
to  pass  the  edge  of  the  osteotome  over  the  bone  until  it  reaches  the 
posterior  internal  border,  when  the  entire  cutting  edge  of  the  osteotome 
is  applied,  and  the  instrument  is  made  to  penetrate  from  behind  forwards, 
and  towards  the  outer  side. 

"After  completing  the  incision  in  that  direction,  the  osteotome  is  made 
to  traverse  the  inner  side  of  the  bone,  cutting  it  as  it  proceeds,  until  it 
has  divided  the  uppermost  portion  of  the  internal  border,  when  it  is  directed 
from  before  backwards,  towards  the  outer  posterior  angle  of  the  femur. 


GENU  VALGUM. 


l  1 1 


"In  cutting  on  these  lines,  there  is  no  fear  of  injuring  the  femoral 
artery.  The  bone  may  be  divided  without  paying  heed  to  this  order  of 
procedure,  but  it  is  better  that  the  operator  should  have  a  definite  plan 
in  his  mind,  so  that  he  may  be  certain  as  to  what  has  been  divided,  and 
what  remains  to  be  done.  The  writer  is  persuaded  that  accidents  have 
happened  by  not  paying  attention  to  this.  In  using  the  osteotome,  the 
left  hand,  in  which  it  is  grasped,  ought  to  give,  after  each  impulse  supplied 
by  the  mallet,  a  slight  movement  to  the  blade — not  transversely  to  its 
axis,  but  longitudinally — so  as  to  prevent  any  disposition  to  fixity  which 
it  might  assume. 

"After  the  inner  portion  of  the  bone  is  divided,  a  finer  instrument  may 
be  slipped  over  the  first,  which  is  then  withdrawn ;  and  even  a  third,  if 
necessary,  may  take  the  place  of  the  second,  when  the  outer  portion  of 
the  bone  comes  to  be  divided.  Whether  one  or  more  osteotomes  be  used, 
depends  much  on  the  resistance  met  with.  If  the  tissue  is  yielding,  one 
may  suffice ;  if  hard  or  brittle,  two  or  three  will  effect  the  division  more 
easily,  and  with  less  risk  of  breaking  or  splitting  the  bones  longitudinally. 
In  the  adult,  the  dense  circumferential  layer  of  bone  resists  the  entrance  of  the 
osteotome  at  the  outset,  but  several  strokes  cause  the  instrument  to  penetrate 
this  superficial  dense  portion,  when  it  will  pass  easily  through  the  cancellated 
tissue. 

"  After  a  little  experience,  the  surgeon  recognises,  by  touch  and  sound, 
when  the  osteotome  meets  the  hard  layer  on  the  outer  aspect  of  the  bone. 
If  it  be  considered  desirable  to  notch  or  penetrate  this  outer  dense  part 
of  the  bone,  in  doing  so  the  osteotome  ought  to  be  grasped  firmly  by  the 
left  hand,  the  inner  border  of  the  hand  resting  on  the  limb,  so  as  to 
check  instantly  any  impetus  which  may  be  considered  too  great.  It  is 
better  to  snap  or  bend  this  layer  than  to  cut  it. 

"  When  the  instrument  is  to  be  altered  in  position,  it  ought  not  to  be 
pulled  out  in  the  ordinary  way,  as  it  is  then  liable  to  be  removed  from 
the  wound  in  the  soft  parts,  as  well  as  from  the  bone.  Instead,  let  the 
left  hand,  with  its  inner  border  resting  on  the  limb,  grasp  the  instrument, 
while  the  thumb  is  pressed  under  the  ridge  afforded  by  the  rounded  head, 
and  gently  lever  the  osteotome  outwards  by  an  extension  movement  of 
the  thumb  (see  Fig.  50).  In  this  way  the  movement  may  be  regulated 
with  precision.  It  is  desirable  to  complete  all  the  work  intended  by  the 
osteotome  before  removing  it  from  the  wound. 

"  When  the  operator  thinks  that  the  bone  has  been  sufficiently  divided, 
the  osteotome  is  laid  aside  and  a  sponge  saturated  in  1-40  carbolized 
watery  solution  is  placed  over  the  wound.  While  the  surgeon  holds  the 
sponge,  he,  at  the  same  time,  employs  that  hand  as  a  fulcrum  ;  with  the 
other  he  grasps  the  limb  lower  down,  using  it  as  a  lever,  and  jerks  if 
the  bone  be  hard,  or  bends  slowly  if  the  bone  be  soft,  in  an  inward 
direction,  when  the  bone  will  snap  or  bend  as  the  case  may  be." 

An  Esmarch's  bandage  is  not  necessary  during  the  operation,  and  no 
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bleeding  points  require  ligature.  The  line  of  section  is  everywhere  above 
the  ligaments  of  the  joint,  and  no  damage  is  likely  to  be  done  to  the 
popliteal  or  femoral  vessels,  which  are  carried  well  out  of  the  way  of  the 
osteotome,  partly  by  the  flexion  of  the  knee,  and  partly  by  observing 
the  directions  given  for  the  division  of  the  bone.  The  only  artery  at  all 
likely  to  be  divided  is  the  anastamotica  magna,  but  that  generally  lies 
above  and  behind  the  incision.  The  superior  internal  articular  artery  is 
also  avoided  if  the  above  directions  be  carefully  observed.  It  is  very 
rarely  necessary  to  enlarge  the  wound  in  order  to  tie  bleeding  points ; 
should  a  vessel  spout,  it  will  generally  stop  partly  from  its  own  contraction 
and  partly  as  the  result  of  pressure. 

There  are  one  or  two  points  in  the  operations  to  which  we  may  call 
special  attention.    In  the  first  place  it  is  well  to  employ  Macewen's  special 


long  axis  of  the  lower  extremity.  As  a  result  of  the  displacement  of  the 
epiphyseal  line,  which  is  an  essential  factor  in  the  production  of  genu 
valgum,  the  chisel  may  become  buried  in  the  external  condyle  if  it  be 
held  transversely  to  the  long  axis  of  the  limb,  and  thus  serious  damage  to 
the  epiphyseal  line  may  occur. 

(/>)  Through  an  incision  on  outer  surface  of  thigh. — Some  surgeons 
prefer  to  divide  the  bone  from  an  incision  on  the  outer  side  of  the  limb, 
and  this  is  the  operation  that  we  have  ourselves  most  frequently  done ;  it 
somewhat  facilitates  the  rectification  of  the  deformity.  The  incision  should 
be  made  just  above  the  external  condyle,  and,  after  all  the  structures 
down  to  the  bone  have  been  divided,  the  osteotome  is  slipped  in  along 
the  blade  of  the  knife  and  then  turned  transversely  to  the  long  axis  of  the 


Fig.  50. — Method  of  Holding  Mac- 
ewen's Osteotome.  The  instrument, 
grasped  in  the  hand,  is  steadied  by  resting 
the  ulnar  border  of  the  hand  upon  the  thigh 
and  the  thumb  pressed  beneath  the  head 
of  the  chisel  serves  to  lever  it  gently  out 
when  it  is  desired  to  disengage  it. 


osteotome  (see  Fig.  51),  which  differs  from 
the  ordinary  chisel  in  that  its  cutting  edge  is 
bevelled  on  both  sides  instead  of  only  on 
one ;  an  ordinary  chisel  is  apt  to  crush  the 
bone  upon  one  side  instead  of  dividing  it 
evenly.  In  children  the  osseous  section 
may  be  completed  by  one  osteotome,  but 
in  adults  it  is  advisable  to  have  two  instru- 
ments of  different  size  for  the  purpose,  as, 
should  the  larger  instrument  become  locked, 
it  can  be  withdrawn  and  a  smaller  one 
slipped  into  its  place  and  the  section  com- 
pleted ;  the  former  should  be  about  two- 
thirds  to  three-quarters  of  an  inch  in  width, 
whilst  the  latter  should  be  about  half  an 
inch  wide.  When  dividing  the  bone  from 
the  inner  side,  it  must  be  remembered 
that  the  line  of  section  must  run  more  or 
less  parallel  with  that  of  the  epiphysis,  and 
should  not  therefore  be  transverse  to  the 
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bone.  The  line  which  the  osteotome  should  follow  should  run  somewhat 
obliquely  downwards  and  inwards  ;  care  must  of  course  be  taken  not  to 
direct  it  so  far  downwards  as  to  injure  the  epiphyseal  line.  It  is  generally 
best  to  make  the  osteotome  first  of  all  cut  through  about  half  of  the 
cancellous  bone  in  the  centre  of  the  diaphysis ;  it  should  then  be  with- 
drawn and  reinserted  so  as  to  divide  the  dense  anterior  surface,  and  finally 
it  may  be  again  withdrawn  and  reinserted  so  as  to  divide  the  dense  bone 
on  the  posterior  aspect.  All  these  incisions  should  be  carried  about  half 
way  through  the  bone,  when  the  osteotome  may  be  finally  withdrawn,  a 
sponge  placed  over  the  wound  and  the  remainder  of  the  bone  fractured 
by  bending  the  leg  inwards. 

(c)  Of  the  tibia. — In  dividing  the  tibia  the  best  plan  is  to  make  a  vertical 
incision  commencing  at  the  tubercle  and  running  down- 
wards along  the  crest  for  about  an  inch.  This  incision 
should  be  carried  down  to  the  bone,  and  it  is  as 
well  to  separate  the  periosteum  on  each  side  of  it  with 
a  rugine.  The  bone  is  then  divided  transversely  by 
an  osteotome,  special  care  being  taken  to  see  that  the 
inner  side  is  completely  cut  through.  The  leg  is  then 
brought  forcibly  inwards,  and  if  sufficient  rectification 
be  not  obtained  in  this  way  the  limb  may  be  bent 
outwards  again  so  as  to  fracture  the  outer  side  com- 
pletely, when,  on  bringing  the  limb  inwards  once  more, 
rectification  can  easily  be  obtained. 

(d)  Of  femur  and  tibia  combined. — The  best  rectifica- 
tion is  obtained  by  dividing  both  the  tibia  and  the 
femur,  and  in  bad  cases  this  is  necessary  if  the  most 
satisfactory  result  be  desired.  It  is  a  matter  of  con- 
siderable difference  of  opinion  as  to  whether  the  two 
bones  should  be  divided  simultaneously  or  at  intervals. 
We  are  rather  inclined  to  think  that  it  is  better  to 
perform  the  operation  in  two  stages  ;  in  the  first  place 
the  tibia  should  be  divided,  and,  subsequently,  after  the  lapse  of  about 
six  weeks,  the  femur  if  necessary.  There  is  less  danger  of  re-fracturing 
at  the  second  operation  the  bone  divided  at  the  first  if  they  be  performed 
in  this  order,  whilst  a  more  perfect  rectification  can  be  obtained  if  one 
bone  be  allowed  to  undergo  consolidation  before  the  second  is  divided. 

After-treatment. — After  the  completion  of  the  operation  one  or  two 
sutures  should  be  inserted,  an  antiseptic  dressing  applied,  the  limb  brought 
straight  and  put  up  on  a  suitable  splint,  which  we  are  accustomed  to  make 
from  a  roll  of  Gooch's  splinting  properly  padded ;  the  method  of  cutting 
it  has  already  been  referred  to  (see  p.  101),  but  in  the  cases  under  con- 
sideration it  is  well  to  cut  away  a  space  for  the  heel  so  as  to  obviate  all 
fear  of  pressure  upon  the  os  calcis.  In  applying  the  padding  special  care 
must  be  taken  to  have  a  large  pad  over  the  internal  condyle,  and  others 
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Fig.  51. — Macewen's 
Osteotome. 
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over  the  outer  side  of  the  foot  and  ankle,  so  as  to  press  the  leg  inwards 
and  keep  it  in  good  position.  Another  special  pad  must  be  placed  in 
front  of  the  knee  so  as  to  prevent  flexion  of  the  joint  (see  Fig.  52). 
After  the  splint  has  been  applied  the  limb  should  be  laid  upon  an 
inclined  plane. 


Fig.  52. — Limb  put  up  in  Splint  after  Osteotomy  for  Genu  Valgum.  The  large 
pad  (a)  over  the  inner  condyle  on  the  one  side,  and  the  two  thick  ones  (&  and  c)  over  the 
outer  malleolus  and  the  great  trochanter  respectively,  on  the  other  side,  are  shown.  The 
large  pad  over  the  front  of  the  knee  to  prevent  flexion  is  not  shown,  while,  for  the  sake 
of  clearness,  the  dressing  to  the  osteotomy  wound  has  been  omitted. 


In  about  a  week  or  ten  days  the  dressing  may  be  taken  off,  the  stitches 
removed,  a  collodion  dressing  applied,  and  the  limb  put  up  in  a  plaster 
of  Paris  or  silicate  bandage.  In  small  children,  and  in  any  case  where 
there  is  much  curvature  of  the  femur,  it  is  well  to  continue  the  bandage 
up  around  the  pelvis,  as  otherwise  the  casing  may  fail  to  get  a  sufficient 
hold  upon  the  thigh.    After  about  six  weeks,  union  will  generally  be  firm 

and  the  splint  may  be  left  off,  but  the  child 
should  be  kept  in  bed  for  two  or  three  weeks 
longer,  and  allowed  gradually  to  recover  the 
full  range  of  movement  in  the  knee.  During 
this  time  the  leg  should  be  massaged  and 
rubbed,  so  as  to  improve  the  circulation  and 
the  tone  of  the  muscles.  Walking  may  be  per- 
mitted in  about  ten  weeks,  and,  should  the 
ricketty  condition  of  the  bone  have  completely 
passed  off,  no  further  apparatus  will  be  required. 

When  the  osteotomy  has  been  done  upon 
a  young  adult  in  whom  there  is  some  doubt  as 
to  whether  or  not  the  bones  have  become  firmly 
consolidated,  it  is  well  for  the  patient  after  the 
operation  to  wear  one  or  other  of  the  forms 
of  apparatus  which  are  usually  employed  to 
exert  mechanical  pressure  upon  the  deformity ; 
this  generally  consists  of  an  outside  iron 
fastened  to  the  pelvis  above  and  the  heel  of 
the  boot  below,  and  furnished  with  hinges 
opposite  the  hip,  knee,  and  ankle  joints  (see  Fig.  53);  there  is  also  generally  a 
band  or  sling  which  tends  to  draw  the  knee  outwards  against  the  iron. 


Fig.  53.— Outside  Irons  for  use 
after  Operation  for  Genu  Val- 
gum in  Adults.  (Erichsen). 
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This  apparatus  can  be  made  of  quite  light  material,  and  should  be  worn 
for  two  or  three  months  after  the  operation. 

Those  forms  of  genu  valgum  arising  in  connection  with  diseases  other 
than  rickets  must  be  treated  on  the  lines  laid  down  for  the  treatment  of 
the  particular  disease  to  which  they  are  due.  Should  genu  valgum  occur 
after  excision  of  the  knee,  the  choice  will  lie  between  a  fresh  excision,  or 
Macewen's  operation  ;  in  most  cases  the  latter  is  a  less  severe  and  an 
equally  satisfactory  method.  Should  genu  valgum  occur  in  connection 
with  infantile  paralysis,  the  usefulness  of  the  limb  will  have  to  be  taken 
into  consideration  ;  in  some  cases  it  may  be  found  best  to  perform  excision 
of  the  knee  joint,  so  as  to  give  the  patient  a  firm  and  fixed  point  of  sup- 
port, whilst  in  others  where  the  muscles  are  fairly  healthy,  a  Macewen's 
operation,  or  any  of  the  other  operative  procedures  which  we  have  mentioned, 
may  be  employed. 

GENU  VARUM. 

This  condition  is  the  converse  of  the  one  just  described,  the  lower 
part  of  the  thigh  and  leg  being  bowed  outwards  to  a  greater  or  less 
extent,  so  that  when  the  feet  are  placed  together  the  two  limbs  form 
an  ellipse,  or,  in  very  severe  cases,  almost  a  complete  circle.  The 
affection  is  essentially  due  to  rickets,  although  a  somewhat  similar 
deformity  may  occur  after  excision  of  the  knee,  from  damage  done  to 
the  inner  side  of  the  epiphyseal  line  ;  it  is  also  found  in  those  who 
have  constantly  to  assume  certain  positions,  such  as,  grooms,  etc.,  who 
are  constantly  riding.  If  the  patient  be  quite  young,  the  deformity  when 
once  started  may  attain  a  very  marked  degree ;  when  it  originates  in 
adult  life,  however,  it  is  seldom  serious  enough  to  call  for  any  active 
treatment. 

The  patient  usually  walks  with  the  toes  turned  in,  and  in  bad  cases 
the  patella  is  dislocated  inwards  ;  flat-foot  is  not  uncommonly  associated 
with  it,  hut  the  functional  troubles  in  genu  varum  are  usually  much  less 
marked  than  in  genu  valgum.  The  condition  is  generally  bilateral,  although 
sometimes  children  are  met  with  suffering  from  genu  valgum  on  the  one 
side,  and  genu  varum  on  the  other,  in  which  case  the  deformity  has  been 
supposed  to  be  due  to  the  child  always  being  carried  upon  one  arm 
so  that  the  legs  are  pressed  towards  each  other  ;  one  limb  is  thus  forced 
into  a  condition  of  varus,  and  the  other  into  a  condition  of  valgus. 

TREATMENT.— This  should  be  carried  out  on  lines  similar  to  that 
for  genu  valgum.  In  the  milder  cases  splints  should  be  applied  to  the 
inner  side  of  the  leg  and  the  patient  kept  off  his  feet,  while  at  the  same 
time  the  general  treatment  suitable  for  rickets  should  be  employed.  In 
the  severer  cases,  and  in  those  in  which  the  bones  have  become  con- 
solidated, osteotomy  is  necessary.  The  orthopaedic  apparatus  consists 
essentially  of  an  internal  splint  which  should  extend  on  the  inner  side  of 
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the  limb  from  the  perineum  to  well  beyond  the  foot,  and  which  should  be 
especially  thickly  padded  opposite  the  ankle.  As  in  the  case  of  curved 
tibiae,  these  splints  should  be  made  to  project  two  inches  at  least  below 
the  toes  when  the  latter  are  fully  pointed,  so  as  to  prevent  any  possibility 
of  the  child  walking  upon  tip-toe.  The  limb  may  also  be  drawn  inwards 
towards  the  splint  by  means  of  broad  elastic  bandages  around  the  knee. 
The  force  exerted  by  these  bandages  must  be  carefully  watched  so  as  to 
prevent  the  formation  of  pressure  sores.  The  same  remark  applies  to  the 
points  of  contact  of  the  limb  with  the  splint  at  the  ankle  and  the  thigh, 
where  the  pressure  is  considerable.  As  we  have  remarked  in  dealing  with 
curved  tibiae,  a  moderate  amount  of  pressure  is  quite  sufficient  to  produce 
a  rectification  of  the  curvature  in  the  only  cases  in  which  the  application 
of  splints  is  likely  to  be  of  much  benefit,  that  is  to  say,  in  those  who  are 
young  and  have  very  soft  bones. 

In  the  more  advanced  cases,  and  in  those  in  which  the  active  stage  of 
rickets  has  passed  off,  operative  interference  is  often  desirable.  Here  again, 
some  surgeons  fracture  the  bones  by  means  of  osteoclasts,  but,  as  in  the 
case  of  genu  valgum,  the  procedure  is  not  at  all  to  be  recommended,  for 
the  exact  position  and  nature  of  the  fracture  cannot  be  accurately  gauged 
and  considerable  damage  may  be  done  to  the  soft  parts  and  to  the  liga- 
ments of  the  knee  joint.  The  only  operative  treatment  to  be  recommended 
is  osteotomy,  and  when  the  deformity  is  very  marked  the  bones  may 
require  to  be  divided  at  more  than  one  spot.  Division  of  the  tibia  is 
more  important  than  division  of  the  femur,  and  the  bone  should  be  cut 
through  just  below  the  knee ;  the  fibula  is  bent  or  broken,  or  if  it  be  too 
firm,  it  may  be  divided,  but  as  a  rule  it  yields  quite  readily. 

The  division  of  the  tibia  is  best  done  by  an  oblique  osteotomy.  The 
bone  is  exposed  by  a  vertical  incision  over  the  crest,  and  chiselled  through 
from  above  obliquely  downwards  and  backwards  (see  Fig.  45  c) ;  it  is 
then  bent  into  position.  In  many  cases  it  is  also  necessary  to  divide 
the  tibia  lower  down  at  the  point  of  greatest  curvature,  and  this  may  be 
done  at  the  same  operation.  In  very  bad  cases  it  may  be  necessary  to 
divide  the  bone  a  third  time  just  above  the  ankle  joint  before  the 
whole  of  the  curvature  can  be  obliterated.  The  limb  should  be  put  up 
in  Gooch's  splint  (see  p.  113),  and  after  a  fortnight  a  plaster  of  Paris 
bandage  should  be  substituted  and  kept  on  until  union  is  complete. 

In  bad  cases  it  will  also  be  found  necessary  to  divide  the  femur  at  a 
later  date.  The  osteotomy  should  be  practised  immediately  above  the 
lower  end,  and,  should  the  curvature  be  extreme,  a  second  one  may  be 
necessary  higher  up  the  limb.  In  bad  cases  several  osteotomies  may  have 
to  be  done  before  the  bones  can  be  got  satisfactorily  straight ;  Macewen 
has  even  done  as  many  as  ten  in  one  patient.  Two  or  even  three  of 
these  may  be  carried  out  at  the  same  time,  but  it  is  better  where  several 
have  to  be  performed  to  do  them  at  intervals  so  as  to  allow  union  to 
occur  in  one  before  the  next  fracture  is  made.    Should  the  bone  be  divided 
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in  several  places  at  the  same  time,  there  is  a  risk  of  the  fragments  not 
uniting  properly,  or  if  they  do,  it  is  difficult  to  insure  that  they  unite  in 
perfect  position. 

GENU  RECURVATUM. 

This  condition  is  usually  congenital  and  is  comparatively  rare ;  in  it 
the  leg  is  hyper-extended  at  the  knee  joint.  It  is  met  with  in  connection 
with  congenital  dislocations  of  the  knee,  and  also  in  some  cases  of  con- 
genital dislocation  of  the  hip.  Sometimes,  however,  it  occurs  without 
any  other  deformity,  apparently  as  the  result  of  weakening  or  stretching 
of  the  ligaments  of  the  joint,  particularly  the  posterior.  It  is  occasion- 
ally met  with  as  the  result  of  infantile  paralysis,  and  it  may  also 
occur  in  connection  with  diseases  of  joints ;  for  instance,  it  is  not 
uncommon  after  longstanding  tuberculous  hip-joint  disease,  where  the 
posterior  ligaments  of  the  knee  have  yielded  during  extension  as  a  result 
of  the  deficient  nutrition  of  the  limb.  In  Charcot's  disease  also  it  is  not 
at  all  uncommon. 

TREATMENT. — The  congenital  cases  are  usually  the  only  ones  which 
call  for  vigorous  treatment ;  the  deformity  is  very  seldom  excessive  in  the 
others  and  can  generally  be  rectified  by  putting  up  the  limb  for  a  pro- 
longed period  in  a  slightly  flexed  position  and  then  employing  an  apparatus 
furnished  with  a  hinge  opposite  the  knee  joint,  fitted  with  a  stop  to 
prevent  hyper-extension. 

In  the  congenital  cases,  however,  it  is  often  very  difficult  to  obtain  a 
satisfactory  result.  In  them  it  is  not  uncommon  for  the  patella  to  be 
absent  ;  in  any  case  it  is  usually  very  small.  The  treatment  should  be 
directed  in  the  first  place  to  straightening  the  knee  and  afterwards  an 
attempt  should  be  made  to  obtain  flexion  by  the  use  of  apparatus.  The 
following  procedure  may  be  adopted.  A  posterior  splint  which  runs  down 
as  far  as  the  popliteal  space  is  fixed  to  the  thigh,  and  the  limb  is  laid 
upon  an  inclined  plane  which  terminates  just  above  the  knee.  Extension 
by  weight  and  pulley  is  then  applied  to  the  limb ;  at  first  this  should  be 
in  the  line  of  the  thigh,  so  as  to  merely  stretch  the  ligaments.  After  two 
or  three  weeks  the  pulley  may  be  gradually  lowered  so  as  to  produce  an 
increasing  amount  of  flexion,  the  thigh  remaining  fixed  in  the  elevated 
position.  In  very  bad  cases,  however,  these  attempts  to  obtain  flexion  may 
fail,  while  if  they  be  made  too  energetically  a  true  anterior  dislocation  of 
the  leg  may  occur.  As  a  rule,  when  the  muscles  and  ligaments  are 
shortened,  only  operative  interference  will  overcome  the  trouble. 

The  operative  measures  consist  in  the  division  of  the  quadriceps 
extensor,  which  should  be  done  through  an  open  incision  about  four 
inches  above  the  knee  joint.  A  curved  incision  with  the  convexity 
upwards  is  made,  a  flap  turned  down,  and  the  muscle  divided  in  a 
V-shaped  or  zig-zag   manner,   by  the   method  described  in  Chap.  XV. 
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for  lengthening  muscles.  At  the  same  time  all  dense  fibrous  structures 
interfering  with  the  proper  flexion  of  the  limb  are  divided  by  a  tenotomy 
knife. 

The  treatment  is,  of  course,  a  prolonged  one,  and  when  the  patient 
begins  to  walk  he  must  be  fitted  with  an  apparatus  designed  to  prevent 
over-extension  at  the  knee  joint.  This  consists  essentially  of  irons  running 
down  the  inner  and  outer  sides  of  the  thigh  and  leg,  fastened  to  a  pelvic 
band  above  and  the  heel  of  the  boot  below,  and  furnished  with  joints 
opposite  the  hip,  knee  and  ankle  joints,  the  knee  joint  in  addition  being 
furnished  with  a  stop  to  prevent  over-extension. 


CHAPTER  VI. 


CURVATURES  OF  THE  NECK  OF  THE  FEMUR. 

(COXA  VARA.) 

Of  late  years  a  good  deal  of  attention  has  been  paid  to  certain  deformities 
which  result  from  an  alteration  in  the  normal  curvatures  of  the  neck  of 
the  femur  and  which  are  now  for  the  most  part  grouped  together  under 
the  term  Coxa  Vara  ;  this  term  is,  however,  misleading,  since  only  a 
certain  proportion  of  the  cases  show  a  deformity  to  which  the  term  varus  is 
strictly  applicable.  AVe  prefer  therefore  to  speak  of  them  merely  as  curvatures 
of  the  neck  of  the  femur. 

CAUSES. — These  deformities  are  met  with  at  two  periods  of  life ; 
in  infants  or  quite  young  children  of  about  three  or  four  years  of  age,  and 
in  young  adults  between  the  ages  of  thirteen  and  eighteen.  It  is  said 
that  the  affection  is  sometimes  congenital,  and  it  is  possible  that  some  of 
the  cases  met  with  in  early  infancy  are  of  this  nature.  There  is  still 
considerable  uncertainty  as  to  the  exact  etiology  of  the  disease  ;  it  is 
possible  that  the  deformity  occurs  in  infants  as  the  result  of  some  mal- 
position in  utero,  as  it  is  difficult  to  account  for  it  on  the  ground  of  any 
faulty  position  assumed  by  the  child  while  lying  down  or  being  carried  in 
arms.  There  can,  however,  be  no  doubt  that  the  deformity,  as  met  with 
in  young  children,  results  in  the  great  majority  of  cases  from  softening 
of  the  bones  due  to  rickets.  It  is  also  highly  probable  that  a  large  pro- 
portion of  cases  in  young  adults  owe  their  origin  to  the  condition  that 
goes  by  the  name  of  "  rachitis  ado/escentium."  In  some  of  the  adult 
cases,  however,  no  signs  of  rickets  are  to  be  traced,  and  these  have  been 
attributed  variously  to  rheumatoid  arthritis,  to  osteitis,  or  to  causes  unknown  ; 
it  is  certainly  the  fact  that  the  affection  may  supervene  upon  a  mild 
attack  of  rheumatism.  The  deformity  generally  occurs  in  those  whose 
occupations  involve  continuous  and  prolonged  standing  or  carrying  of 
heavy  weights.  By  some  it  is  held  that  the  disease  is  more  common  in 
young  adults  than  in  infants,  but  this  is  very  doubtful  ;  certainly,  since 


CURVATURES  OF  THE  NECK  OF  THE  FEMUR. 


our  attention  has  been  directed  to  the  point,  we  have  found  a  large 
number  of  cases  in  young  children  who  are  the  subjects  of  rickets. 

PATHOLOGICAL  CHANGES— The  direction  of  the  abnormal  cur- 
vatures in  the  neck  of  the  femur  is  not  invariably  the  same,  but  it  is  most 
frequently  of  such  a  nature  as  to  produce  marked  outward  rotation  of 
the  lower  limb.  The  angle  formed  by  the  neck  with  the  shaft  of  the 
femur  is  always  considerably  diminished,  and  the  trochanter  is  therefore 
elevated  and  the  limb  shortened.  Generally  also  there  is  a  bowing  forward 
of  the  neck  of  the  bone  so  that  the  trochanter  is  thrown  too  far  back- 


Fig.  54. — Alterations  in  the  Curvature  of  the  Neck  of  the  Femur.  These 
outline  sketches  are  taken  from  skiagrams,  and  show  both  the  elevation  of  the  trochanter 
<  and  the  bowing  forward  of  the  neck  of  the  bone. 

wards  and  external  rotation  of  the  limb  results  (see  Fig.  54).  In  some 
rare  instances  there  is  marked  inward  rotation,  whilst  in  others  again 
rotation  is  unaffected,  although  the  shortening,  due  to  the  elevation  of  the 
trochanter,  is  well  marked. 

As  seen  in  young  children,  the  affection  generally  has  the  following 
characters :  the  trochanter  is  raised  above  Nelaton's  line  (sometimes  very 
considerably),  and  there  is  marked  outward  rotation  of  the  whole  lower 
extremity.  The  limits  through  which  the  limb  can  be  rotated  are  on  the 
whole  smaller  than  normal,  for,  while  the  range  of  outward  rotation  is 
considerably  increased,  that  of  internal  rotation  is  proportionately  more 
diminished.  The  result  is  that  when  the  child  lies  flat  upon  the  bed  and 
the  limb  is  rotated  inwards  as  far  as  it  will  go,  the  patella  at  best  can 
only  be  made  to  look  directly  upwards  and  cannot  be  directed  inwards  at 
all  ;  indeed,  in  the  majority  of  the  cases,  even  this  amount  of  inward 
rotation  cannot  be  effected.  On  the  other  hand,  the  limb  can  be  rotated 
outwards  until  the  patella  looks  almost  directly  backwards.  There  is  also 
as  a  rule  considerable  alteration  in  the  range  of  abduction  and  adduction; 
when  the  outward  rotation  is  marked,  abduction  to  the  normal  extent  is 
impossible,  and,  unless  the  limb  be  in  the  abducted  position,  the  power 
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of  flexion  may  also  be  interfered  with.  If,  however,  the  limb  be  abducted 
and  rotated  outwards,  full  flexion  can  be  obtained,  and  the  patient  may 
actually  be  able  to  make  the  feet  meet  behind  the  head  (see  Figs.  55  and 
56).    The  feet  are  frequently  kept  rotated  outwards  at  right  angles  to  the 


Fig.  55. — Coxa  Vara.   This  is  the  same  child  as  in  Figs.  56  and  60.    For  a  description 
of  the  case  see  Fig.  56. 

antero-posterior  plane  of  the  body,  with  the  knees  somewhat  bent,  and  the 
child  can  neither  stand  upright  nor  walk. 

When  the  affection  is  met  with  in  adults,  in  addition  to  the  deformity, 
it  is  common  to  find  them  complaining  of  a  sensation  of  fatigue  in  the 


Fig.  56. — Coxa  Vara.  The  sketches  (55  and  56)  are  from  photographs  of  a  case  shown 
at  the  Clinical  Society  in  Nov.  18U3.  The  child  could  not  even  stand  unaided.  There 
were  no  signs  of  rickets  or  infantile  paralysis  ;  there  was  no  congenital  dislocation  of  the 
hip.  This  case  is  the  one  referred  to  in  the  text  in  which  subtrochanteric  division  of  one 
femur  was  performed,  and  the  result  of  which  is  seen  in  Fig.  60. 

early  stages  of  the  affection,  and  of  pain  about  the  hip-joint,  which  gets 
more  severe  as  the  disease  progresses.  Later  on  the  patient  begins  to 
limp,  while  ultimately  he  experiences  difficulty  in  stooping,  and  notices 
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that  the  movements  of  the  hip-joint  are  restricted  and  abnormal.  It  is 
this  condition  of  pain,  restriction  of  movement  and  limping  that  usually 
makes  him  resort  to  the  surgeon. 

If  the  case  be  left  to  itself  the  ultimate  result  is  that  the  bone  under- 
goes consolidation  in  the  faulty  position  and  the  deformity  is  thus  per- 
manent ;  the  patient  is  compelled  to  limp  about  with  the  feet  turned  out 
and  suffers  considerably  from  interference  with  the  free  movement  of 
the  hip-joint. 

TREATMENT— (i)  In  young  children.— This  is  a  question  of  the 
greatest  difficulty,  and  we  shall  here  only  describe  the  treatment  which 
we  ourselves  are  accustomed  to  carry  out.  While  the  child  is  quite 
young  and  the  bones  are  very  soft,  it  is  worth  while  to  make  an  attempt 
to  rectify  the  abnormal  curves  by  means  of  extension  and  manipulations. 

(a)  Mechanical. — It  is  not  easy  to  devise  an  apparatus  to  maintain 
steady  pressure  upon  the  bone  in  a  direction  such  as  to  restore  the  normal 
curvature  of  its  neck,  but  the  following   arrangement   (see   Fig.  57)  is 


Fig.  57.— Extension  Apparatus  for  Coxa  Vara.  The  anterior  ends  of  the  foot- 
pieces  are  approximated  by  the  india-rubber  spring  attached  to  the  hooks  a.  The 
amount  of  abduction  is  regulated  by  the  transverse  bar  ;  the  limbs  can  be  approximated 
or  separated  by  passing  the  pivots  b  through  the  different  holes  in  the  transverse  bar  r. 
These  holes  are  made  large  enough  to  allow  the  limb  to  rotate  inwards  easily  when  in 
the  abducted  position.  Extension  is  made  from  the  hook  in  the  centre  of  the  trans- 
verse bar. 

worthy  of  a  careful  trial.  Two  strips  of  malleable  iron  of  suitable 
length  are  applied  along  the  back  of  each  lower  limb.  They  should 
reach  from  the  centre  of  the  thigh  above  and  should  be  accurately 
adapted  to  the  middle  line  of  the  back  of  the  thigh  and  the  calf,  being 
bent  round  behind  the  heel  and  up  along  the  centre  of  the  sole,  pro- 
jecting for  several  inches  beyond  the  tips  of  the  toes  and  ending  there 
in  a  hook  (a).  Opposite  the  under  surface  of  each  heel  there  is 
a  pivot  (b)  over  which  passes  the  perforated  end  of  a  transverse 
bar  (c)  which  can  be  lengthened  or  shortened  at  will,  and  from  the 
centre  of  which  extension  of  both  limbs  can  be  made  simultaneously  by  a 
weight  and  pulley  at  the  end  of  the  bed.  This  transverse  bar  is  designed 
to  keep  the  limbs  in  the  requisite  position  of  abduction  during  extension, 
while  its  extremities  provide  fixed   points  about   which  the  limbs  can 
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be  rotated  so  as  to  overcome  the  rotation  outwards.  This  is  done  by 
fastening  to  the  hooks  (a)  an  elastic  door  spring  of  suitable  strength 
which  thus  pulls  the  toes  together  while  the  heels  remain  separated  by 
the  transverse  bar  (t).  In  order  to  get  the  full  effect  of  the  apparatus, 
the  splint  must  be  firmly  incorporated  with  the  limb,  and  this  is  best 
done  by  plaster  of  Paris  which  is  put  on  over  a  bandage  of  boracic 
lint,  and  in  the  layers  of  which  the  posterior  iron  bar  is  included  (see 
Fig.  58).  The  weight  used  for  extension  should  be  three  or  four 
pounds  to  commence  with,  according  to  the  size  of  the  child ;  this  may 
be  increased  later. 


Fig.  58. — Extension  Apparatus  for  Coxa  Vara  applied.  The  iron  bars  are  in- 
corporated in  the  layers  of  a  plaster  of  Paris  bandage  so  that  the  limbs  are  immovably 
fixed  to  them.  Extension  is  made  with  the  limbs  abducted  and  well  rotated  inwards. 
The  extension  is  applied  in  a  somewhat  upward  direction  to  avoid  the  friction  caused  by 
the  heavy  splint  lying  fiat  on  the  bed. 


The  apparatus  will  require  renewal  fairly  frequently,  as  it  is  very  liable 
to  become  soiled  with  urine  ;  it  should  be  taken  off  about  once  a 
fortnight  and  a  fresh  one  applied.  When  the  casing  has  been  removed, 
the  limb  should  be  well  washed  and  the  whole  extremity  massaged  ;  in 
addition  to  this,  it  is  well  to  practice  repeated  manipulations,  such  as 
inversion,  flexion,  and  adduction,  before  the  splint  is  again  applied. 

(b)  Operative. — Should  no  improvement  result  after  a  careful  and  pro- 
longed trial  of  this  method,  the  time  will  come  as  the  child  grows  older 
and  attempts  to  walk,  when  some  form  of  operative  procedure  designed 
to  overcome  the  excessive  outward  rotation  will  have  to  be  considered. 
Of  these  the  surgeon  has  the   choice   between  two  alternatives,  either 
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of  which  will  allow  the  limb  to  be  rotated  inwards,  namely:  (i) 
transverse  division  of  the  shaft  of  the  femur  below  the  lesser  trochanter  ; 
and  (2),  removal  from  the  neck  of  the  femur  of  a  wedge  of  bone  with 
its  base  directed  forwards  and  upwards.  At  first  sight  the  latter  plan  seems 
the  more  promising ;  in  young  children,  however,  it  is  difficult  to  perform  it 
satisfactorily  and  even  more  difficult  to  ensure  that  the  limb  is  kept  in  proper 
position  while  union  is  taking  place. 

Sub-trochanteric  division  of  the  femur. — In  children  we  have  obtained 
extremely  good  results  by  dividing  the  femur  below  the  trochanters.1 
The  operation  is  done  as  follows  :  an  incision  is  made  commencing  just 
below  the  upper  border  of  the  great  trochanter  aud  running  vertically 
downwards  for  three  or  four  inches.  It  should  be  carried  directly  down 
to  the  bone,  which  is  then  cleared  with  a  rugine  and  divided  transversely 
just  below  the  lesser  trochanter  with  a  fine-bladed  saw.  The  great  tro- 
chanter is  then  pushed  as  far  forwards  as  it  will  go,  while  the  leg  and 


Fig.  59.— Sub-Trochanteric  Division  of  the  Femur  for  Coxa  Vara.  This  is 
the  operation  described  in  the  text.  The  application  of  the  aluminium  plate  is  shown 
diagrammatically  from  the  front  in  A.  The  view  in  B  is  from  behind,  and  shows  the 
alteration  in  position  of  the  linea  aspera.  Here  the  aluminium  is  represented  by  the 
dotted  outline. 


the  lower  part  of  the  femur  are  rotated  inwards  until  the  limb  lies  in  a 
position  of  complete  internal  rotation.  In  order  to  obtain  accurate  union 
with  the  limb  in  this  position  and  to  prevent  the  possibility  of  outward 
rotation  recurring,  we  have  fastened  the  bones  together  by  means  of 
1  Clin.  Soc.  Trans.,  1S94,  Vol.  XXVII.,  p.  297,  and  Brit.  Med.  Jour.,  Feb.  18,  1899. 
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an  aluminium  plate  secured  in  position  by  tin-tacks.  A  piece  of  sheet 
aluminium  about  half  an  inch  wide,  long  enough  to  encircle  about  three- 
quarters  of  the  femur,  and  sufficiently  thick  to  be  firm  though  flexible,  is 
drilled  with  holes  in  several  places,  curved  so  as  to  embrace  the  femur, 
and  applied  to  the  bones  half  above  and  half  below  the  point  of  division 
(see  Fig.  59)  ;  it  is  then  nailed  to  the  two  fragments  by  ordinary  tin- 
tacks  which  have  previously  been  nickeled.  The  plate  when  thus  fastened 
holds  the  bone  securely  in  its  new  position  until  union  is  complete. 
After  it  has  been  fixed,  the  wound  is  closed  without  a  drainage  tube, 
the  usual  antiseptic  dressings  applied,  and  the  limb  put  up  upon  a  back  splint 
which  is  best  made  of  a  trough  of  Gooch's  splinting  (see  p.  101)  ;  this  is 
then  laid  upon  an  inclined  plane  at  an  angle  of  about  450  with  the  bed. 
Splint  and  limb  should  be  rotated  inwards  so  as  to  maintain  the  leg  in  a 
position  of  internal  rotation.  The  body  is  fixed  by  a  sheet  passed  over 
it  and  kept  in  position  by  sandbags  on  either  side  of  the  trunk. 

The  dressing  need  not,  as  a  rule,  be  changed  until  bony  union  is 
complete,  which  will  be  in  about  six  weeks'  time  ;  the  bandages,  will,  how- 
ever, require  tightening  from  time  to  time,  and  it  is  well  to  rub  them 
over  with  a  starch  solution  in  order  to  prevent  them  from  slipping. 
After  six  weeks  the  stitches  are  removed  and  the  limb  may  be  taken  out 
of  the  splint,  but  it  is  well  to  keep  the  patient  in  bed  for  two  or  three 
months,  because  in  these  ricketty  subjects,  although  union  readily  takes 
place,  a  considerable  time  is  often  required  for  thorough  consolidation,  and 
should  the  patient  be  allowed  to  bear  weight  upon  the  limb  too  soon, 
bending  may  occur.  After  two  or  three  months  the  patient  may  begin  to 
walk,  and  it  will  be  found  that  in  a  very  short  time  he  is  able  to  do  so 
quite  well. 

The  rationale  of  this  proceeding  is  that  the  hip  joint  is  left  undisturbed, 
whilst  the  rotation  of  the  foot,  as  far  as  walking  is  concerned,  is  completely 
corrected,  for,  although  the  trochanter  does  not  rotate  as  far  forwards  as  it 
should,  the  foot  is  in  its  normal  position  when  it  is  rotated  inwards  as  far 
as  it  can  go.  On  the  other  hand,  when  the  trochanter  is  rotated  out- 
wards to  its  extreme  limit,  the  foot  is  usually  in  the  position  of  normal 
external  rotation. 

The  results  of  these  operations  are,  as  far  as  our  experience  goes, 
extremely  satisfactory,  and  surprising  benefit  has  followed  in  two  directions. 
In  the  first  place,  when  only  one  leg  has  been  operated  upon,  we  have 
found  that  very  marked  improvement  has  taken  place  in  the  rotation  of 
the  other  limb,  in  fact,  in  both  the  cases  mentioned  in  the  British  Aledical 
Journal,  although  we  intended  to  operate  upon  the  second  limb  after  a 
due  interval,  we  found  that  the  spontaneous  improvement  in  it  was  so 
marked,  after  the  patient  had  walked  about  for  some  months,  that  the 
second  operation  did  not  appear  necessary  (see  Fig.  60).  Why  this  improve- 
ment in  rotation  should  occur  is  somewhat  difficult  to  explain,  but  it  seems 
probable  that  when  the  patient  begins  to  walk  with  one  leg  in  a  good 
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position,  the  tendency  is  to  swing  the  other  forward  into  a  similar  position, 
and  thus  there  is  a  constant  attempt  on  the  part  of  the  muscles  aided  by 
the  weight  of  the  limb  to  undo  the  curvature  of  the  neck  on  the  side 
not  operated  upon.  However  this  may  be,  the  fact  remains  that  improve- 
ment in  this  respect  has  followed  in   both  our  cases.  Notwithstanding 


Fig.  60. — Result  of  Subtrochanteric  Division  of  the  Femur  in  a  Case  of 
Coxa  Vara.  This  is  from  a  photograph  of  the  same  child  as  that  in  Figs.  55  and  56,  and 
was  taken  nearly  a  year  after  the  operation  referred  to  in  the  text,  i.e.  subtrochanteric 
osteotomy  of  the  femur  and  the  application  of  an  aluminium  plate  to  keep  the  fragments 
in  position  after  the  lower  limb  had  been  fully  inverted.  The  right  foot  is  in  a  fairly 
normal  position,  while  the  left  leg  (which  was  not  operated  upon)  remains  in  its  original 
position.  The  child  could  walk  and  run  well.  (See  Clin.  Sec.  Trans.,  vol.  xxvii., 
p.  299.) 

this  improvement  in  rotation,  however,  the  shortening  of  the  limb  and 
the  elevation  of  the  trochanter  on  the  side  not  operated  upon  has  pro- 
gressed ;  we  would  therefore  strongly  advise  that  both  legs  should  be 
operated  upon  in  spite  of  this  somewhat  favourable  result. 

The  second  improvement  noted,  apparently  as  the  result  of  the 
operation,  is  that  the  progress  of  the  disease  on  the  side  operated  upon 
has  come  to  a  complete  standstill.     In  the  cases  referred  to  there  was 
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comparatively  little  shortening  of  the  limb  at  the  time  of  the  operation, 
the  trochanters  on  both  sides  being  about  on  a  level  with  Nelaton's  line, 
or  only  very  slightly  raised  above  it.  At  the  present  time,  two  and  a  half 
years  after  the  operation  in  one  case,  and  more  than  four  years  after  the 
other,  the  trochanter,  on  the  side  operated  upon,  still  remains  practically 
on  a  level  with  Nelaton's  line,  whilst,  on  the  side  not  operated  upon,  this 
part  of  the  deformity  has  progressed  until  there  is  shortening  of  half  an 
inch  or  more  from  elevation  of  the  trochanter.  Thus,  not  only  has 
the  operation  brought  the  limb  into  good  position  and  thus  enabled  the 
patient  to  walk  with  ease,  but  it  has  also  apparently  led  to  the  consolid- 
ation of  the  neck  of  the  bone,  and  thus  to  a  complete  arrest  of  the 
progress  of  the  deformity.  The  reason  for  this  improvement  is  not  at  all 
clear,  but  two  explanations  seem  probable :  in  the  first  place,  the  con- 
solidation occurring  about  the  fracture  produced  by  the  operation  may  have 
extended  upwards  into  the  neck ;  or  else  the  process  of  consolidation 
of  the  neck  may  be  to  some  extent  associated  with  the  diminution 
in  the  vascular  supply  brought  about  by  the  operation,  the  upper 
branches  of  the  nutrient  artery  being  of  necessity  divided.  However 
that  may  be,  our  experience  is  that  division  of  the  bone  below  the 
trochanter,  during  the  active  progress  of  the  disease,  has  led  to  its  com- 
plete arrest,  to  great  diminution  in  the  outward  rotation  of  the  other  leg, 
and  to  complete  restoration  of  the  patient's  power  of  walking. 

(2)  In  young  adults  the  treatment  should  at  first  be  carried  out  on 
similar  lines  until  the  bones  become  firm  ;  massage  and  manipulations,  rest  in 
bed  with  extension  of  the  limb,  as  above  described,  being  employed.  There  is, 
however,  very  little  chance  of  obtaining  much  reduction  of  the  deformity 
by  these  means,  and  in  the  early  stages  the  treatment  aims  rather  at 
preventing  the  deformity  from  getting  worse  until  such  time  as  the  bones 
have  become  consolidated,  and  operative  measures  may  be  undertaken  with 
advantage.  In  addition  to  these  local  measures,  it  is  well,  therefore,  to 
employ  general  treatment  with  the  design  of  building  up  the  patient's 
strength  and  facilitating  solidification  of  the  bones ;  careful  massage  of  the 
limb,  good  hygienic  conditions,  plenty  of  nourishing  food,  and  the  adminis- 
tration of  cod  liver  oil,  phosphorus,  etc.,  are  valuable  auxiliaries. 

Excision  of  a  wedge  from  the  neck  of  the  femur. — When  the  patient's 
general  condition  has  undergone  improvement  and  sufficient  time  has  elapsed 
from  the  commencement  of  the  disease,  an  operation  may  be  advantageously 
employed  if  the  degree  of  deformity  be  such  as  to  render  the  patient  unable 
to  walk  without  it.  In  young  adults  where  ossification  is  complete  and  the 
size  of  the  parts  is  considerable,  the  best  results  will  be  obtained  by 
the  removal  of  a  wedge  from  the  neck  of  the  femur  (see  Fig.  61)  ;  it  is 
probable  also  that  the  sub-trochanteric  division  of  the  femur  described  above 
would  be  useful,  but  we  have  not  tried  it  in  these  cases.  The  operation, 
which  has  been  specially  recommended  by  Kraske,  may  be  performed 
as  follows  :  an  incision  is  made  commencing  above  and  a  little  in  front  of 
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the  top  of  the  trochanter  and  running  downwards  on  the  anterior  and 
outer  aspect  of  the  limb.    The  cellular  interval  between  the  sartorius  and 

the  tensor  vaginse  femoris  is  opened  after 
division  of  the  fascia  lata,  and  the  soft  structures 
are  pushed  inwards  and  held  out  of  the  way 
by  retractors.  This  exposes  the  outer  part 
of  the  neck  of  the  femur,  from  which  a 
wedge  is  removed  with  a  chisel  and  hammer ; 
in  cases  where  there  is  external  rotation,  the 
base  of  the  wedge  should  look  forwards  and 
upwards,  the  apex  pointing  downwards  and 
backwards.  The  limb  should  then  be  rotated 
inwards  until  the  sides  of  the  wedge-shaped 
cavity  thus  made  are  in  contact,  and  it  is 
well,  in  order  to  keep  the  limb  in  proper 
position  after  the  operation,  to  make  a  second 
small  incision  over  the  outer  surface  of  the 
trochanter,  and  drill  through  it  into  the  proximal  portion  of  the 
neck,  an  ivory  peg  being  driven  into  the  track  thus  made  so  as  to 
keep  the  cut  surfaces  in  firmer  apposition.  After  the  operation  the  limb 
should  be  put  up  in  plaster  of  Paris  in  the  fully  corrected  position  and 
kept  there  for  about  six  weeks ;  the  best  form  is  a  spica  bandage  ex- 
tending from  below  the  knee  up  around  the  pelvis.  In  about  six  weeks 
union  will  be  complete  and  passive  movement  may  then  be  begun. 


Fig.  6i. — V-Shaped  Osteotomy  of 
the  Neck  of  the  Femur  for  Coxa 
Vara.  To  show  diagrammatically 
the  extent  and  direction  of  the  wedge 
removed. 


CHAPTER  VII. 


CONGENITAL  DISLOCATION  OF  THE  HIP. 

The  hip  joint  is  the  one  most  commonly  the  subject  of  congenital 
dislocation,  and  the  affection  is  apparently  more  frequent  in  females  than 
in  males.  It  is  also  not  unusually  associated  with  some  other  con- 
genital defect,  and  in  a  considerable  number  of  cases  the  children  are 
congenital  idiots.  The  deformity  may  be  unilateral  or  bilateral ;  probably 
it  is  more  often  bilateral. 

PATHOLOGY. — The  displacement  commonly  met  with  is  dislocation 
upon  the  dorsum  ilii,  the  head  of  the  bone  being  situated  higher  up  and 
further  back  than  normal.  The  head  of  the  bone  also  undergoes  considerable 
alteration  in  shape,  being  enlarged  and  flattened,  and  in  some  cases 
assuming  almost  a  mushroom-like  form.  The  acetabulum  is  always 
imperfectly  developed,  and  frequently  consists  of  little  else  than  a  slit  in 
the  innominate  bone ;  any  such  cavity  as  exists  is  almost  entirely  filled  up 
with  soft  tissue,  whilst  the  remains  of  the  anterior  ligament  of  the  joint 
are  adherent  over  it.  The  ligamentum  teres  is  represented  by  a  thin 
elongated  cord  or  is  entirely  absent. 

When  the  dislocation  has  lasted  for  some  time,  contraction  of  the 
muscles  and  tendons  surrounding  the  joint  is  very  apt  to  occur,  and  this 
not  only  prevents  the  articular  surfaces  being  brought  into  their  normal 
positions  but  also  interferes  greatly  with  the  power  of  walking.  The 
muscles  most  affected  are  the  adductors  ;  by  their  action  the  affected  limb 
is  drawn  inwards  towards  the  middle  line,  and  in  some  cases,  where  the 
contraction  is  extreme  and  at  the  same  time  bilateral,  a  condition  of  cross- 
legged  deformity  may  be  produced.  There  is  also  a  considerable  tendency 
to  flexion  of  the  hip  joint  which  increases  as  the  child  grows  older,  and 
with  this  there  is  also  a  marked  lordosis,  most  apparent  on  standing.  The 
flexion  may  eventually  become  so  great  as  to  entirely  prevent  walking.  If 
the  affection  be  unilateral,  there  is  generally  some  amount  of  lateral 
curvature. 

In  the  early  stages  it  is  generally  possible,  at  any  rate  during  the  first 
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two  or  three  years  of  life,  to  bring  the  head  of  the  bone  nearly,  if  not 
quite,  into  its  normal  position  by  steady  extension,  and  it  is  often  possible 
while  doing  this  to  feel  a  definite  slight  click  as  the  head  comes  down 
over  the  edge  of  the  imperfect  acetabulum.  On  the  other  hand,  it  is 
also  generally  possible  to  push  the  head  of  the  bone  up  to  a  higher  level 
than  it  usually  occupies.  As  the  patient  grows  older  the  tissues  around 
the  joint  become  firmer  and  less  yielding,  so  that,  by  the  time  adult  life 
is  reached,  this  mobility  of  the  head  of  the  bone  in  the  vertical  direction 
is  not  nearly  so  free.  The  gait  is  marked  by  a  peculiar  waddling  move- 
ment which  is  due  to  the  sliding  of  the  head  of  the  femur  over  the  surface 
of  the  innominate  bone,  and  in  addition  to  this  there  is  the  lordosis  and 
adduction  to  which  reference  has  already  been  made.  The  condition  is,  of 
course,  one  of  considerable  gravity  on  account  of  the  increasing  difficulty 
in  progression  as  age  advances.  It  is  commonly  found  that  a  patient  who 
was  able  to  run  about  easily  as  a  child  becomes  quite  unable  to  walk  or 
even  stand  as  adult  life  is  reached. 

TREATMENT.— Many  different  methods  of  treatment  have  been 
employed  for  the  cure  of  this  deformity,  but  up  till  recently  very  few  have 
met  with  any  success.  Some  have  treated  the  affection  by  dividing  all 
the  tight  structures  around  the  joint  (more  particularly  the  adductors  and 
the  fascia  lata  on  the  front  of  the  thigh),  and  have  then  confined  the 
patient  to  bed  or  to  a  couch  for  a  considerable  time — two  years  or  more. 
Extension  is  applied  to  the  limb  during  the  whole  of  this  period  with  a 
view  of  keeping  the  head  of  the  bone  in  proper  position  whilst  the  soft 
parts  around  it  are  being  allowed  time  to  contract  and  to  become  sufficiently 
firm  to  prevent  recurrence  of  the  sliding  movement  of  the  head  of  the  bone. 
These  attempts,  however,  almost  invariably  end  in  disappointment  and  are 
not  at  all  to  be  recommended.  Other  surgeons  have  contented  them- 
selves with  employing  some  form  of  apparatus  designed  to  enable  the 
patient  to  walk  ;  this  consists  essentially  of  a  band  around  the  pelvis  con- 
nected by  an  iron  rod  with  a  leather  splint  tightly  grasping  the  thigh,  and 
supposed  to  prevent  the  upward  thrust  of  the  femur  in  walking.  It  is, 
however,  quite  futile. 

At  the  present  time  there  are  two  methods  of  treatment  which  seem 
to  offer  good  results,  and  for  which  we  are  chiefly  indebted  to  the  work 
of  foreign  surgeons,  mainly  to  that  of  Lorenz,  Hoffa,  and  Paci.  Their 
object  is  to  replace  the  head  of  the  bone  in  the  rudimentary  acetabulum 
and,  with  or  without  an  open  operation,  to  form  a  new  one.  Although 
these  methods  show  a  distinct  improvement  In  many  ways  upon  the  older 
ones,  they  are,  nevertheless,  frequently  unsatisfactory  to  a  certain  extent. 
We  shall  describe  first  the  treatment  for  cases  in  early  infancy  before  the 
child  has  reached  the  age  when  walking  is  attempted.  After  this  will  come 
the  non-operative  method  which  is  now  carried  out  chiefly  by  Lorenz,  and 
which  is  based  upon  the  work  of  Paci ;  it  is  most  suitable  for  children 
who  are  three  or  four  years  old  and  who  have  learnt  to  walk.    Finally,  we 
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shall  describe  Lorenz's  operative  method  which  may  either  be  employed 
when  the  non-operative  one  has  failed  or  when  the  child  is  too  old  for  it 
to  be  likely  to  succeed.  These  methods  are  chiefly  applicable  to  children 
between  the  ages  of  two  and  seven  years.  Before  and  after  that  time  little 
can  be  done  beyond  the  employment  of  apparatus.  It  may  be  possible  to 
obtain  a  good  result  by  operative  means  in  children  over  seven  years  of 
age,  but  it  is  rare. 

Treatment  in  early  infancy. — A  point  of  some  practical  import- 
ance in  connection  with  the  treatment  of  congenital  dislocation  is  that 
at  the  present  day  the  existence  of  the  deformity  has  become  so  well 
known  that  it  is  very  often  recognized  in  earliest  infancy  ;  the  nurse  calls 
the  doctor's  attention  to  something  wrong  with  the  hip  joint,  and  most 
practitioners  are  easily  able  to  recognize  the  existence  of  a  congenital  dislo- 
cation. The  question  then  arises  as  to  what  immediate  steps  are  to  be 
taken.  An  essential  point  in  the  method  to  be  described  immediately 
consists  in  the  patient  being  able  to  walk,  and  therefore  it  is  seldom  advisable, 
or  indeed  possible,  to  practise  it  until  the  child  is  from  two  and  a  half 
to  three  years  old.  The  patient's  parents  may,  however,  insist  on  something 
being  done  at  this  early  period,  and,  indeed,  it  is  advisable  that  some  sort 
of  treatment  should  be  undertaken  from  the  time  the  case  is  recognized. 

Probably  the  best  plan  is  to  employ  suitable  massage  and  manipulations 
during  the  time  that  must  elapse  before  the  child  is  of  a  fit  age  for  the 
treatment  recommended  below.  In  early  infancy  there  is,  as  a  rule,  no 
difficulty  in  bringing  the  head  of  the  bone  down  into  proper  position,  and 
this  can  be  done  several  times  daily  by  the  nurse,  and  will  serve  to  prevent 
shortening  of  the  muscles.  When  the  head  of  the  bone  has  been  pushed 
down  completely,  the  other  manipulations  practised  by  Lorenz,  namely, 
outward  rotation  with  abduction  and  hyper-extension  of  the  limb  may  be 
carried  out  ;  extreme  care  must  be  taken  to  perform  all  these  movements 
with  the  utmost  gentleness,  and  none  of  them  should  cause  pain  or  provoke 
resistance.  If  treatment  of  this  kind  be  persisted  in  steadily  two  or  three 
times  daily,  there  is  no  fear  of  the  occurrence  of  any  contraction  sufficient  to 
interfere  with  the  subsequent  reduction  of  the  deformity.  Some  surgeons 
prefer  to  put  the  child  up  in  an  extension  apparatus  for  the  same  purpose, 
but  this  is  not  nearly  so  satisfactory  as  the  method  we  have  described;  because, 
in  the  first  place,  it  is  impossible  to  fix  an  infant  up  properly,  and,  in  the 
second  place,  extension  does  not  stretch  the  muscles  in  the  various  directions 
that  are  necessary ;  the  movements  of  abduction,  over-extension,  and  outward 
rotation,  modelled  on  those  of  Lorenz,  must  be  carried  out  regularly,  and 
should  be  employed  until  the  child  arrives  at  an  age  at  which  the  more 
radical  treatment  can  be  undertaken. 

Lorenz's  non-operative  method. — The  object  of  Lorenz's  procedure 
is  to  bring  the  head  of  the  femur  down  into  position  over  the  rudimentary 
acetabulum,  to  keep  it  there  and  then  to  cause  it,  by  its  constant  pressure 
and  friction  as  the  child  walks,  to  enlarge  and  deepen  the  rudimentary  cavity 


132  CONGENITAL  DISLOCATION  OF  THE  HIP. 


until  a  more  or  less  normal  acetabulum  is  formed.  The  first  essential  for 
success  is  that  the  patient  should  be  quite  young ;  at  the  same  time  it  is  of 
primary  importance  that  the  child  should  be  old  enough  to  have  learnt  to 
walk.  After  the  age  of  seven  years  the  chances  of  bringing  the  head  of  the 
femur  successfully  down  over  the  acetabulum  without  an  open  operation 
are  very  slight,  because  of  the  shortening  of  the  muscles,  ligaments,  and  soft 
tissues  generally,  and  therefore,  if  non-operative  treatment  is  to  succeed,  it 
must  be  employed  before  this  age.  In  young  children  it  is  generally 
fairly  easy  to  bring  the  head  of  the  bone  down  into  position  without  even 
dividing  the  capsule,  but,  when  attempts  are  made  to  push  it  into  the 
small  cleft  that  represents  the  acetabulum,  this  is  found  to  be  a  very  difficult 
matter,  partly  because  of  the  tension  on  the  front  part  of  the  capsule,  and 
partly  because  the  flattened  head  of  the  femur  is  too  large  to  be  received 
into  the  cleft.  If,  however,  the  anterior  part  of  the  capsule  be  stretched 
or  divided,  it  is  not  uncommon  to  find  that  the  head  of  the  bone  will  go 
into  the  rudimentary  acetabulum,  and,  if  the  limb  be  then  strongly  abducted, 
the  head  hitches  against  the  under  side  of  the  upper  margin  and  remains 
in  place.  Directly,  however,  the  limb  is  adducted,  the  head  slips  out  at 
once  and  the  deformity  recurs.  The  following  are  the  stages  of  the  pro- 
cedure as  described  by  Lorenz. 

First  of  all,  the  head  must  be  brought  down  to  the  level  of  the 
acetabulum  ;  this  manoeuvre  is  called  reduction.  Secondly,  the  rudimentary 
acetabulum  must  be  enlarged ;  this  Lorenz  calls  the  formation  of  an 
acetabulum.  The  next  step  is  to  implant  the  head  of  the  bone  in  this 
enlarged  cavity,  termed  reposition,  and  lastly,  the  joint  thus  artificially 
formed  must  be  made  sufficiently  stable  to  enable  the  patient  to  walk 
without  danger  of  the  head  of  the  bone  slipping  out  of  place.  We  shall 
here  describe  the  treatment  suitable  for  a  case  in  which  the  dislocation  is 
unilateral ;  although  the  steps  of  the  treatment  are  the  same  both  for  the 
unilateral  and  bilateral  forms,  the  former  condition  is  much  the  more  easy 
to  treat  because  the  patient  possesses  one  sound  limb  on  which  to  support 
himself  at  a  later  stage  when  walking  is  necessary. 

(i)  The  reduction  of  the  head  of  the  bone. — This  is  much  more  difficult 
of  accomplishment  without  operation  than  where  there  is  an  open  wound, 
because  in  the  latter  case  the  portions  of  the  capsule  opposing  reduction 
can  be  readily  divided  and  removed.  Extension  is  useful  in  the  first 
instance ;  although  the  head  of  the  bone  cannot  be  brought  into  position 
by  it  alone,  it  serves  to  stretch  the  tightened  structures,  and  thus  the 
necessary  manipulations  can  be  carried  out  afterwards  with  greater  freedom. 
When  the  child  is  over  four  years  old,  preliminary  extension  may  be  em- 
ployed for  two  or  three  weeks  in  order  to  stretch  the  resistant  structures,  and 
the  weights  used  for  extending  the  limb  should  be  as  heavy  as  the  patient 
can  bear ;  it  is  well  to  begin  with  four  or  five  pounds,  which  are  afterwards 
added  to.  In  many  cases,  however,  more  particularly  in  younger  children, 
it  is  better  to  attempt  reduction  at  one  sitting  in  the  following  manner. 
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The  child  is  placed  under  the  influence  of  an  anaesthetic,  a  well-padded 
perineal  band  is  applied  and  fastened  to  the  head  of  the  bed,  and  pulleys 
are  attached  to  the  leg  above  the  ankle,  or,  in  bad  cases  in  which  much 
f&rce  will  be  required,  to  the  thigh  above  the  knee,  so  as  to  diminish  the 
chance  of  fracture  of  the  femur.  Extension  is  then  gradually  and  steadily 
made  so  as  to  bring  the  bead  of  the  bone  downwards,  and  it  should  be 
continued  until  the  top  of  the  trochanter  is  slightly  below  Nekton's  line  ; 
should  this  procedure  be  difficult,  it  may  be  considerably  facilitated  by 
pressing,  squeezing,  and  kneading  the  tense  muscles,  especially  at  their 
points  of  attachment  to  the  bone  (see  Fig.  62).    The  perineum  should  be 


Fig.  62. — Lorenz's  Non-operative  Method  for  Congenital  Dislocation  of 
the  Hip.  First  Stage.  While  an  assistant  makes  counter-extension  by  a  perineal  band, 
the  surgeon  forcibly  pulls  down  the  head  of  the  bone  until  it  is  opposite  the  acetabulum. 
The  traction  is  made  outwards  as  well  as  downwards,  so  as  to  stretch  the  adductors.  In 
a  very  young  child  the  pulleys  mentioned  in  the  text  are  not  necessary. 


watched  to  see  that  no  injurious  pressure  is  exerted  upon  it,  and  it  is  well 
to  relax  the  extension  from  time  to  time.  Besides  employing  downward 
extension,  it  should  be  altered  in  direction  from  time  to  time  so  as  to 
strongly  abduct  the  limb  ;  by  this  means  the  adductors  and  the  tense 
structures  on  the  inner  side  of  the  thigh  are  stretched.  It  is  also  well  to 
over-extend  the  hip  joint.  The  point  of  primary  importance  is  that  extension 
should  be  carried  out  steadily,  smoothly,  and  gradually,  and  not  violently  or 
in  jerks  ;  if  it  be  roughly  done  serious  damage  may  be  caused,  and  the 
femur  may  even  be  fractured. 

(2)  Formation  of  an  acetabulum,  and  reposition  of  the  head  of  the 
bone. — After  extension  has  been  carried  out  for  some  time,  and  the  trochanter 
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got  below  Nekton's  line,  an  attempt  is  made  at  the  same  sitting  to  introduce 
the  head  of  the  bone  into  the  acetabulum.  The  obstacles  to  this  procedure 
have  already  been  indicated ;  they  are  mainly,  that  the  acetabulum  is  only 
represented  by  a  mere  cleft  of  the  bone,  that  the  head  of  the  femur  Ms 
flattened  and  too  large  to  enter  it,  and  that  the  anterior  part  of  the  capsule 
covers  in  the  acetabulum,  and  is  very  often  adherent  to  it.  It  is,  of  course, 
impossible  to  enlarge  the  acetabulum  or  to  alter  the  shape  of  the  head  of 
the  femur  at  the  first  sitting,  but  it  is  possible  to  peel  off  the  capsule  from 
the  front  of  the  former,  and  thus  to  a  certain  extent  to  enlarge  the  acetabular 
cavity  anteriorly.  The  object  of  the  second  series  of  manipulations  (which 
should  be  carried  out  immediately  after  the  first)  is,  therefore,  to  open  up 
the  acetabulum  as  much  as  possible,  by  detaching  the  anterior  part  of  the 
capsule  from  its  surface,  and  to  place  the  head  of  the  femur  in  such  a 
position  that  the  portion  which  is  not  flattened  shall  be  applied  to  the  cleft 


Fig.  63.— Lorenz's  Non-operative  Method  for  Congenital  Dislocation  of 
the  Hip.  Second  Stage.  The  limb  is  rotated  outwards  and  abducted  to  its  fullest 
degree  after  the  head  has  been  brought  down  over  the  acetabulum.  The  adductors 
require  much  kneading  by  the  surgeon's  fingers,  as  is  shown  in  the  drawing.  The  hip 
joint  is  also  fully  extended. 


in  the  innominate  bone.  The  perineal  bands  and  the  pulleys  are  therefore 
removed,  and  first  of  all  the  hip  joint  should  be  thoroughly  flexed  when, 
by  pushing  the  limb  downwards,  the  head  of  the  bone  can  generally  be 
brought  down  opposite  the  acetabulum ;  this  procedure  serves  to  relax 
the  front  part  of  the  capsule,  and  thereby  to  increase  the  opening  into 
the  acetabulum. 

Next,  the  limb,  which  is  still  in  the  state  of  full  flexion,  should  be 
rotated  outwards  so  as  to  direct  the  head  of  the  femur  almost  directly 
forwards.  In  order  to  get  the  head  of  the  bone  into  the  acetabulum 
it  is  clear  that  the  limb  must  be  in  a  position  such  that  the  head  and 
neck  are  directed  towards  the  middle  line,  and  this  can  only  be  done 
by   abducting   the  limb  to   its  fullest   possible  extent.    The  abduction 
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of  the  flexed  thigh  must  be  carried  out  very  gradually,  and  with  the  greatest 
care,  so  as  to  avoid  the  risk  of  fracturing  the  femur.  This  movement  is 
the  chief  agent  by  which  the  anterior  portion  of  the  capsule  is  stripped 
from  the  acetabulum.  When  it  has  been  done  it  is  generally  possible  to 
actually  feel  the  head  of  the  bone  slip  into  the  cleft  of  the  acetabulum, 
and,  by  forcibly  rolling  the  limb  outwards,  the  front  part  of  the  capsular 
ligament  is  stretched  to  its  utmost  limit ;  this  object  is  also  facilitated  by 
forcibly  extending  the  abducted  limb  (see  Fig.  63).  These  manipulations 
must  be  repeated  several  times. 

(3)  Fixation  of  the  limb. — With  the  successful  reduction  of  the  dis- 
location by  these  manipulations  the  first  part  of  the  procedure  comes  to  an 
end,  but  the  second  part,  namely,  the  prevention  of  further  dislocation,  is 
not  in  any  way  attained,  for,  on  any  attempt  to  adduct  the  limb,  the  head 
of  the  bone  at  once  slips  out  of  place.  As  a  rule,  in  bad  cases,  the  least 
diminution  of  the  abduction  from  a  right  angle  is  followed  by  the  immediate 
reproduction  of  the  deformity,  and  it  is  therefore  evident  that,  in  order 
to  prevent  this,  the  limb  must  be  kept  for  a  considerable  time  with  the 
head  of  the  bone  pressed  inwards  against  the  acetabulum,  and  abducted 
almost  to  a  right  angle.  If  the  manipulations  above  described,  namely, 
flexion,  abduction,  inward  and  outward  rotation,  and  over-extension,  he 
carried  out  repeatedly  at  this  first  sitting,  it  will  often  be  found  that  after 
a  short  time,  as  the  soft  parts  become  more  detached  and  stretched, 
re-luxation  does  not  so  readily  occur  as  it  did  when  adduction  was  first 
attempted,  and  it  will,  therefore,  be  possible  to  diminish  the  abduction  to 
a  slight  extent.    This  is  of  importance,  for  the  position  of  complete  abduction 


is  extremely  irksome  to  the  child  if  maintained  for  a  long  time,  and,  there- 
fore, to  diminish  it  even  by  only  a  few  degrees,  is  of  distinct  advantage. 

Hence,  at  the  end  of  the  sitting,  the  exact  degree  of  abduction  neces- 
sary to  keep  the  head  of  the  bone  in  place  should  be  tested  ;  after  this  has 
been  ascertained  and  the  head  of  the  bone  brought  opposite  the  aceta- 
bulum, the  limb  is  kept  abducted  to  this  extent,  or  rather  beyond  it,  rotated 
strongly  outwards,  and  moderately  over-extended.    The  whole  limb  and  the 


Fig.  64. — Lorenz's  Non-operative  Method  for  Congenital  Dislocation  of 
the  Hi i'.  Third  Stage.  The  limit  of  stability  of  the  joint  having  been  found  in  the 
last  stage,  the  lower  extremity  is  put  up  in  the  above  position,  the  knee  being  flexed. 
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pelvis  are  then  put  up  in  a  plaster  of  Paris  spica,  so  as  to  fix  the  parts 
firmly.  Extreme  care  has  to  be  taken  while  doing  this  to  see  that  the 
head  of  the  bone  remains  in  place,  for  should  it  slip  out  the  whole  pro- 
cedure would  be  futile.  The  knee  should  be  flexed  and  included  in  the 
plaster  (see  Fig.  64). 

When  the  plaster  has  set,  the  patient  is  allowed  to  come  round  from 
the  anaesthetic,  and  is  put  back  to  bed.  At  first  the  child  generally  cries 
a  good  deal,  and  complains  of  much  pain,  but  this  usually  wears  off  in  two 
or  three  days,  and  there  are  no  further  complaints.  At  this  stage  it  is 
well  as  a  matter  of  routine  to  have  a  skiagram  taken  (through  the  plaster 
casing)  so  as  to  ascertain  whether  the  head  of  the  bone  remains  in  place. 
Should  it  have  slipped  out  of  position,  as  will  also  be  shown  by  the 
re-appearance  of  lordosis,  the  deformity  should  be  rectified  and  the  limb 
put  up  as  before.  The  plaster  case  is  removed  in  from  ten  to  twelve 
weeks ;  should  it  become  sodden  with  urine  or  fseces,  as  not  infrequently 
happens  in  young  female  children,  the  apparatus  must  be  re-applied,  but 
otherwise  no  further  change  in  the  position  of  the  limb  should  be  made 
till  after  the  lapse  of  that  time.  If  there  be  any  doubt  as  to  the  recur- 
rence of  the  deformity,  a  skiagram  will  settle  the  question.  During  the 
time  that  the  limb  is  in  the  first  plaster  casing,  the  parts  are  becoming  con- 
solidated after  the  rough  usage  to  which  they  have  been  subjected,  the 
abductors  become  gradually  shortened,  and  the  tissues  around  the  joint 
contract,  so  that  when  the  plaster  is  removed  it  will  often  be  found  that 
the  limb  retains  its  abducted  position  for  some  little  time. 

(4)  Formation  of  the  joint  by  pressure. — After  the  lapse  of  ten  or 
twelve  weeks  the  degree  of  abduction  required  to  keep  the  head  of  the 
bone  in  place  will  generally  not  be  nearly  so  great,  and  therefore  the  limb 
can  be  got  into  a  position  in  which  it  is  possible  for  the  patient  to  put  the 
foot  to  the  ground  ;  in  fact,  the  object  now  is  to  bring  the  limb  into  a 
position  suitable  for  carrying  out  the  second  part  of  the  treatment,  namely, 
the  formation  of  a  stable  joint  by  the  pressure  exerted  by  the  head  of  the 
bone  in  movement  against  the  acetabulum.  After  the  plaster  is  taken  off, 
the  abduction  is  gently  and  gradually  diminished,  as  long  as  the  head  of 
the  bone  does  not  slip  out  of  position.  Directly  a  point  is  reached  when 
the  head  of  the  bone  is  obviously  becoming  unstable,  the  limb  is  slightly 
more  abducted,  and  a  plaster  of  Paris  spica  again  applied  as  before.  The 
limb  should  be  still  somewhat  over-extended  and  rotated  outwards,  the  main 
difference  between  the  new  position  and  the  old  one  being  that  the  degree 
of  abduction  is  now  less. 

This  position  should  be  maintained  for  another  ten  or  twelve  weeks, 
and,  if  the  position  obtained  at  this  second  sitting  be  one  in  which  the 
patient  can  put  the  foot  to  the  ground,  walking  may  commence  immediately. 
A  pad  or  patten  about  one  inch  in  height  is  fixed  to  the  boot  of  the 
sound  limb,  and  the  patient  is  taught  to  walk  with  the  limb  abducted. 
Every  time  the  weight  is  borne  upon  the  affected  limb  the  head  of  the  bone 
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is  pressed  against  the  acetabulum,  and  the  more  the  child  stands  upon  the 
leg  the  longer  is  this  pressure  maintained,  and  the  more  quickly  is  the 
acetabulum  increased  in  depth.  Hence  the  child  should  never  be  dis- 
couraged from  walking,  and,  in  order  to  facilitate  it  the  plaster  should  not 
be  continued  below  the  knee  at  the  second  sitting  if  the  abduction  can  be 
sufficiently  diminished  to  permit  of  walking.  The  leg  is  thus  left  free  for 
movement,  which  both  helps  to  maintain  its  nutrition,  and  also  greatly 
facilitates  walking.  At  first  probably  the  child  will  only  be  able  to  walk 
with  the  aid  of  crutches  or  some  mechanical  support,  but  he  soon  learns 
to  do  without  them,  and  can  get  about  freely.  It  is  always  possible  to  take 
note  of  recurrence  of  the  displacement  by  observing  whether  or  not  lordosis 
is  present  ;  should  it  appear,  it  may  be  inferred  that  the  dislocation  has 
recurred,  and  the  apparatus  should  at  once  be  taken  off  and  the  limb  put 
into  the  proper  position. 

After  the  second  plaster  case  has  been  removed,  that  is  to  say,  at 
the  end  of  six  months  from  the  commencement  of  treatment,  no  further 
apparatus  is  necessary,  the  soft  parts  having  become  sufficiently  shortened 
through  their  prolonged  rest  in  the  abducted  position  to  keep  the  head 
of  the  bone  in  place.  Indeed,  it  is  common  to  find  that  attempts  to  fully 
adduct  the  limb  cause  pain,  and  the  patient  naturally  keeps  the  limb  some- 
what abducted.  The  head  of  the  bone  will  usually  remain  in  position 
without  the  assistance  of  any  apparatus.  Treatment  must  now  be  directed 
to  strengthening  the  muscles  about  the  hip  joint,  especially  the  abductors, 
so  that  they  may  prevent  the  head  of  the  bone  from  slipping  out  of  position 
again.  This  is  done  by  massage,  and  by  the  use  of  suitable  exercises 
and  passive  movements.  The  exercises  best  calculated  to  do  good  are 
those  in  which  abduction  is  carried  out  against  resistance.  The  patient 
should  lie  down  and  attempt  to  abduct  the  limb,  whilst  the  attendant 
gently  opposes  the  movements  ;  this  serves  to  strengthen  the  abductors, 
which  are  the  main  factors  in  keeping  the  parts  in  position.  Adduction  can 
be  guarded  against  by  raising  the  heel  of  the  boot  on  the  sound  side.  At 
first  an  increase  of  about  one  inch  will  be  sufficient ;  as  time  goes  on  this 
may  be  reduced,  and  ultimately  it  may  be  done  away  with. 

In  cases  of  bilateral  dislocation  the  outlook  is  not  nearly  so  favourable, 
but  the  treatment  is  carried  out  simultaneously  and  in  a  similar  manner  in 
the  two  legs.  At  the  end  of  about  twelve  weeks  abduction  may  be  so  far 
reduced  that  the  patient  can  use  both  legs  in  walking.  The  results,  how- 
ever, in  these  bi-lateral  cases  have  so  far  not  been  particularly  satisfactory. 

Lorenz'S  operative  method. — The  other  method  consists  in  some 
form  of  open  operation,  and,  so  far,  the  results  obtained  have  been  disappoint- 
ing, even  in  the  hands  of  Lorenz  and  Hoffa,  who  have  done  the  largest 
number  of  these  cases  ;  on  the  whole  they  do  not  seem  to  be  superior  to, 
if,  indeed,  they  are  as  good  as  those  obtained  by  the  bloodless  method 
just  described.  When,  however,  children  have  reached  the  age  of  seven 
years  and  upwards  before  they  come  under  observation,  the  manipulative 
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methods  are  entirely  useless,  and  the  only  chance  of  benefit  lies  in  the 
performance  of  an  open  operation ;  considerable  benefit  at  least  will  be 
obtained,  if  the  extreme  flexion  and  adduction  of  the  limb  which  is  often 
present  can  be  overcome,  and  proper  fixation  of  the  head  of  the  bone 
effected. 

The  operation  is  done  as  follows.  The  patient  is  put  under  an  anaesthetic, 
the  limb  is  purified  with  the  most  scrupulous  care,  and  any  tight  structures 
which  resist  the  reposition  of  the  head  of  the  femur  in  the  acetabulum 
are  first  of  all  divided  subcutaneously ;  those  generally  requiring  division 
are  the  adductors  close  to  their  origin,  the  fascia  lata  of  the  thigh,  and 
sometimes  the  muscles  attached  to  the  anterior  superior  iliac  spine,  and 
even,  in  bad  cases,  the  ham-string  muscles  at  their  origin  from  the  tuber 
ischii.  When  these  various  structures  have  been  divided,  manipulations 
designed  to  stretch  the  parts  and  get  the  limb  into  proper  position  are 
vigorously  carried  out.    An  incision  is  next  made,  so  as  to  freely  expose  the 


Fig.  65. — Incision  for  the  Operative  Treatment  of  Congenital  Dislocation 
of  the  Hif.  The  line  ab  runs  in  the  interval  between  the  sartorius  and  the  tensor 
vaginze  femoris  muscles,  from  which  there  is  easy  access  to  the  hip-joint.  The  dotted 
line  cd  shows  the  second  incision,  if  more  room  be  required. 

joint  and  its  capsule  ;  this  may  be  the  ordinary  anterior  incision  employed 
for  excision  of  the  hip,  which  runs  downwards  and  slightly  inwards  from 
just  beneath  the  anterior  superior  iliac  spine  over  the  interval  between  the 
sartorius  and  the  tensor  vagina?  femoris  and  to  which  may  be  added  a 
horizontal  one  running  outwards  from  about  the  centre  of  the  first  incision, 
so  as  to  facilitate  access  to  the  deeper  structures  (see  Fig.  65).  This 
horizontal  incision  divides  nothing  of  importance  except  the  fascia  lata  and 
the  tensor  vaginas  femoris.  Some  surgeons  prefer  a  posterior  incision,  but 
the  one  described  will  usually  give  satisfactory  access  to  the  joint.  The 
head  and  neck  of  the  bone  are  exposed  through  the  incision,  the  attachment 
of  the  capsule  to  the  neck  of  the  femur  is  divided,  and  all  the  tense  parts 
of  it  are  cut  through.  In  bad  cases  the  capsule  may  be  so  much  shortened 
that  it  is  necessary  to  strip  off  the  periosteum  around  the  trochanter,  along 
with  the  muscles  attached  to  it,  in  order  to  effect  reduction  of  the 
dislocation.  The  femur  is  next  rotated  inwards,  so  that  the  head  of  the 
bone  is  turned  well  backwards  out  of  the  way,  and  the  acetabulum  is 
enlarged  by  scraping  and  cutting  away  the  soft  tissues  and  portions  of  the 
cartilage  with  a  sharp  spoon  or  a  suitable  gouge  until  an  acetabulum  of 
suitable  size  has  been  made ;  it  is  necessary  not  only  to  deepen  the  cavity, 
but  to  enlarge  it  sufficiently  for  the  head  of  the  bone  to  enter  it  easily,  as 
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the  head  itself  is  usually  considerably  altered  in  shape.  The  main  enlarge- 
ment of  the  cavity  should  be  made  at  its  posterior  and  upper  part,  and, 
should  the  head  of  the  femur  be  markedly  flattened  and  mushroom-shaped, 
enough  of  it  should  be  pared  away  with  a  chisel  or  gouge  to  make  it  of  a 
more  convenient  shape  and  size  for  reception  into  the  new  acetabulum. 
This  is  a  much  better  plan  than  making  the  acetabulum  sufficiently  large 
to  receive  the  enlarged  head. 

The  head  of  the  bone  is  next  got  into  position  by  extending  and  rotating 
the  limb  outwards ;  the  latter  is  kept  abducted  and  fully  extended  with  a 
moderate  degree  of  outward  rotation.  In  sewing  up  the  wound  it  is  well 
to  attempt  to  stitch  together  the  remains  of  the  fascial  tissues  over  the  head 
and  neck  of  the  bone  so  as  to  lay  the  foundation  of  a  new  capsular 
ligament.  After  the  wound  has  been  sutured  and  the  usual  cyanide 
dressings  applied,  the  limb  is  put  up  in  a  plaster  of  Paris  spica  in  the 
position  above  mentioned,  and  it  should  be  kept  in  this  for  about  six  weeks, 
at  the  end  of  which  time  the  stitches  are  taken  out  and  careful  passive 
movement  is  commenced,  the  patient  being  kept  in  bed  meanwhile.  After  the 
lapse  of  a  week  or  ten  days,  a  second  plaster  of  Paris  casing  may  be 
applied,  with  the  limb  in  a  position  of  slightly  less  abduction  than  before, 
and  the  case  may  now  be  treated  on  lines  exactly  similar  to  those  for 
the  second  stage  of  the  bloodless  method  (see  p.  136). 

Results. — The  results  of  these  operations  are  not  very  good  ;  there  is 
some  improvement  no  doubt,  and  a  much  more  stable  limb  is  obtained, 
but,  although  at  first  promising,  the  final  result  is  by  no  means  perfect, 
and  there  is  often  a  gradual  increase  in  the  deformity. 

Mr.  Arbuthnot  Lane  tries  to  replace  an  insecure  joint  by  a  firmer  one 
which  is  fashioned  from  beneath  the  anterior  inferior  spinous  process  of  the 
ilium.  A  preliminary  tenotomy  of  any  tight  structures  should  be  practised, 
and  the  shortened  tissues  stretched  by  suitable  manipulations.  A  free 
vertical  incision  is  made  over  the  great  trochanter,  and  if  more  room  be 
required  it  is  obtained  by  a  cut  carried  horizontally  backwards  from  the 
first  at  about  the  level  of  its  upper  border.  The  soft  parts  are  retracted, 
the  capsule  opened,  and  a  cavity  gouged  out  from  the  innominate  bone 
immediately  beneath  the  anterior  inferior  spine.  The  head  of  the  bone, 
trimmed,  if  necessary,  to  a  better  shape,  is  placed  in  this,  and  the  anterior 
portion  of  the  capsule,  which  has  been  previously  separated  from  the 
acetabulum,  is  sewn  to  the  fibrous  structures  around  the  anterior  inferior 
spine  and  the  origin  of  the  short  head  of  the  rectus  femoris.  The  results 
of  this  operation  are,  however,  so  far  as  we  have  seen,  in  no  way  superior 
to  those  of  the  other  operations  ;  it  is  perhaps  more  likely  to  be  successful 
in  bi-lateral  cases  than  in  unilateral  ones,  as  its  principal  aim  is  to  remedy 
the  lordosis  by  carrying  the  axis  of  rotation  of  the  pelvis  horizontally 
forwards. 

Summary  of  Treatment. — We  recommend,  therefore,  that  when  the 
case  is  seen  in  infancy  the  treatment  by  manipulation  (see  p.  131)  should 
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be  employed  until  the  child  is  two  or  three  years  old,  and  then  Lorenz's 
bloodless  method  (see  p.  131)  should  be  carefully  carried  out.  It  is  only 
in  the  event  of  complete  failure  of  this  method,  or  in  cases  which  do  not 
come  under  observation  until  the  child  is  seven  or  eight  years  of  age,  that 
the  open  operation  should  be  resorted  to.  The  latter  is  a  very  serious 
matter  when  performed  on  very  young  children.  The  operation  is  pro- 
longed, and  there  is,  therefore,  great  risk  from  shock,  and  a  considerable 
amount  of  blood  is  lost ;  further,  accidents,  such  as  prolonged  suppuration 
and  general  septic  infection,  have  also  happened.  Although,  of  course, 
these  ought  not  to  occur,  it  must  be  admitted  that,  the  operation  being  a 
very  prolonged  one,  it  is  easy  for  accidental  infection  to  occur  during  its 
course,  and,  moreover,  since  it  is  in  the  immediate  vicinity  of  the  perineum, 
the  wound  is  very  apt  to  become  soiled  subsequently,  and,  therefore,  the 
risks  of  sepsis  can  never  be  entirely  ignored. 
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SURGICAL  AFFECTIONS  OF  THE  TISSUES. 
CHAPTER  VIII. 

THE  SURGICAL  AFFECTIONS  OF  THE  SKIN  AND 
SUBCUTANEOUS  TISSUES. 

BLISTERS,  CORNS,  WARTS,  AND  TUBERCULOUS  AFFECTIONS 
ELEPHANTIASIS. 

Besides  wounds  and  ulcers,  which  have  already  been  described,  there  are 
certain  other  surgical  affections  of  the  skin  requiring  mention. 

BLISTERS. 

These  as  a  rule  are  of  very  little  moment,  especially  if  properly 
treated,  but  they  often  give  rise  to  great  inconvenience  when  they  occur 
on  the  feet,  and  they  may  completely  prevent  the  patient  from  walking ; 
this  occurs  more  especially  in  the  case  of  soldiers,  policemen,  etc.  On 
the  feet  they  occur  about  the  heel,  the  instep,  or  the  toes.  A  blister  is 
of  importance  partly  from  the  physical  pain  caused  in  walking  by  the 
irritation  of  exposed  nerve  ends,  and  partly  from  the  susceptibility  to  septic 
infection,  lymphangitis,  cellulitis,  etc.,  that  has  always  to  be  reckoned  with 
in  these  cases. 

TREATMENT.— The  prophylactic  treatment  in  the  case  of  soldiers 
and  others  subject  to  blisters  must  not  be  neglected ;  it  mainly  consists  in 
observing  scrupulous  cleanliness  of  the  feet,  and  avoiding  tight  boots  or 
undue  pressure  or  friction  on  any  one  particular  part ;  a  further  precaution- 
ary measure,  which  it  is  well  to  employ  before  a  long  march,  is  to  rub  the 
feet  well  with  fat  or  tallow.  They  may  also  be  bathed  in  methylated 
spirit  or  whiskey. 

When  blisters  have  occurred  the  best  plan  is  to  puncture  them  at 
their  most  dependent  part  so  as  to  allow  the  fluid  they  contain  to  escape, 
and  then  to  take  suitable  measures  to  prevent  any  further  friction  so  that 
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the  separated  epithelium  may  remain  in  contact  with  the  raw  surface 
beneath  and  protect  it  against  external  sources  of  irritation.  If  possible, 
rest  should  be  enforced,  and  some  simple  antiseptic  application,  such  as 
dilute  boracic  ointment  (one-fourth  of  the  B.P.  ointment),  should  be 
employed.  Where  the  patient  is  compelled  to  get  about,  some  form  of 
hollow  pad  designed  to  keep  the  pressure  off  the  blister  should  be  pro- 
vided. Where  it  is  merely  necessary  to  prevent  the  surface  of  the  blister 
from  being  irritated  by  the  clothes,  etc.,  a  very  useful  method  in  parts  other 
than  the  feet  is  to  protect  the  raw  area  by  means  of  a  perforated  convex 


Fig.  66. —Celluloid  Shields.  The  shield  is  inserted  in  the  centre  of  a  sheet  of 
adhesive  plaster,  by  means  of  which  it  is  applied  10  the  limb.  In  the  figures  two  holes 
are  represented  in  each  shield  ;  these  are  to  permit  of  evaporation. 

celluloid  shield  (see  Fig.  66)  fastened  over  the  part  by  strapping.  These 
shields  are  of  various  shapes  and  sizes ;  the  dressing  to  the  blister  lies  in 
the  shield  and  is  kept  in  place  by  it. 

CALLOSITIES. 

These  are  more  or  less  indurated,  prominent  yellowish  portions  of  skin, 
shading  off  at  their  edges,  and  consisting  essentially  of  thickening  of  the 
horny  layer  of  the  epidermis.  They  are  due  to  repeated  friction  and  they 
may  or  may  not  be  preceded  by  blisters.  Cessation  of  the  pressure  will 
lead  to  disappearance  of  the  callosity,  but  while  it  lasts  it  is  often 
extremely  painful,  and  a  bursa  may  form  beneath  it  and  become  inflamed 
or  suppurate. 

TREATMENT.— When  the  callosity  is  causing  pain,  it  is  well  to 
shave  off  as  much  of  the  thickened  epidermis  as  possible,  after  softening 
it  by  prolonged  soaking  in  water  as  hot  as  can  be  borne,  and  then  to 
apply  salicylic  collodion  (ioo  grains  of  salicylic  acid  to  the  ounce  of  flexile 
collodion)  and  to  repeat  this  application  night  and  morning.  This  should 
be  combined  with  the  use  of  a  hollow  pad  to  prevent  pressure,  which  may 
consist  of  a  corn-plaster  or  of  the  thick  so-called  "elephant  plaster";  the 
plaster,  which  is  spread  on  thick  felt,  should  be  of  sufficient  size  to  overlap 
the  thickened  area  in  all  directions  for  three-quarters  of  an  inch,  and  a 
hole  corresponding  in  size  to  the  callosity  should  be  cut  in  its  centre. 
This  treatment  will  usually  lead  to  the  disappearance  of  the  affection. 
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CORNS. 

Corns  are  small  localized  hypertrophies  of  the  epidermis,  the  peripheral 
part  consisting  of  a  number  of  layers  of  parallel  epidermic  cells,  and  the 
central  portion  being  formed  by  a  dense  mass  which  presses  on  the  papillae 
and  the  dermis,  and  causes  more  or  less  atrophy  of  these  structures.  Not 
infrequently  a  small  bursa  forms  beneath  the  centre  of  the  corn,  and  if 
the  irritation  persist,  inflammation  and  suppuration  may  occur  in  it,  and 
the  condition  thus  produced  is  known  as  a  suppurating  corn.  Corns  are 
met  with  where  there  is  long-continued  pressure,  and  are  frequently  found 
between  the  toes. 

TREATMENT.— Absolute  cleanliness  must  be  insisted  upon.  The 
part  must  be  kept  dry,  and  pressure  on  any  prominent  points  avoided. 
Pointed  shoes  must  be  especially  eschewed  as  they  compress  the  feet, 
and  constantly  lead  to  the  occurrence  of  corns  both  between  the  toes 
and  over  the  more  prominent  points,  especially  the  outer  side  of  the  little 
toes.  When  a  corn  has  formed,  all  pressure  should  be  taken  off  from  it, 
and  not  infrequently  the  mere  avoidance  of  pressure  alone  is  sufficient  to 
lead  to  the  separation  of  the  dense  core  and  to  a  complete  disappearance 
of  the  trouble.  Pressure  may  be  avoided  in  various  ways  ;  when  the  corn 
is  situated  between  two  adjacent  toes,  a  piece  of  boracic  lint  inserted 
between  their  tips  so  as  to  prevent  the  two  sides  pressing  on  one  another, 
will  relieve  the  pressure  and  so  bring  about  a  cure.  In  the  sole,  pressure 
is  best  relieved  by  a  hollow  ring-pad,  the  corn  being  made  to  occupy  the 
centre  of  the  ring.  The  disappearance  of  the  corn  may  be  much 
accelerated  by  shaving  dozen  the  dense  core  with  a  razor,  after  the  toe  has 
had  a  prolonged  soaking  in  hot  water.  In  paring  down  the  thickened 
epidermis  care  must  be  taken  not  to  go  deep  enough  to  injure  the  living 
tissues,  because  the  epidermis  of  a  corn  often  contains  much  septic  material 
which  may  be  introduced  through  the  incision  in  the  skin  and  lead  to 
very  serious  infection. 

As  a  rule,  after  the  source  of  pressure  has  been  removed  and  the  corn 
has  been  shaved  down  several  times,  it  is  not  difficult  to  pick  out  its  core 
with  a  needle,  when,  if  pressure  be  carefully  avoided,  the  skin  of  the  part 
will  very  soon  resume  its  normal  appearance.  When  the  corn  is  large,  it 
is  well  after  shaving  it  to  apply  the  salicylic  collodion  (vide  supra)  once  a 
day,  repeating  the  shaving  if  necessary  about  once  a  week  ;  if  the  corn 
be  situated  between  the  toes  care  must  be  taken  to  keep  the  latter  well 
apart  until  the  collodion  is  thoroughly  dry.  Some  arrangement  for  pre- 
venting pressure  subsequently  must,  of  course,  be  also  employed. 

When  the  case  is  one  of  a  suppurating  corn  the  patient  should  be 
made  to  lie  up,  and  the  abscess  opened.  The  best  method  of  opening  it  is 
to  make  an  incision  through  the  centre  of  the  corn  by  means  of  a  Syme's 
abscess  knife.  The  pus  usually  forms  in  the  bursa  beneath  the  base  of 
the  corn,  and  though  only  small  in  amount  may,  from  the  tension  of  the 
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parts,  cause  exquisite  pain  and  suffering  long  before  it  gives  rise  to 
fluctuation  or  any  other  characteristic  sign  of  an  abscess.  When  the 
corn  is  cut  through,  and  the  drop  or  two  of  pus  let  out,  the  relief  is 
immediate.  The  entire  corn,  which  is  undermined  by  the  abscess,  can 
then  be  clipped  away  with  scissors,  and  warm  boracic  fomentations,  which 
are  changed  as  often  as  necessary,  should  be  applied  and  continued  until 
all  acute  symptoms  have  subsided,  when  dilute  boracic  ointment  should 
be  substituted.  This  small  operation,  which  ends  in  the  permanent  cure 
of  the  corn,  is  best  done  under  nitrous  oxide ;  freezing  the  part  is  not  to 
be  recommended. 

INFLAMMATORY  AFFECTIONS. 

Of  these,  multiple  acute  abscesses,  boils,  and  carbuncles  demand  con- 
sideration ;  there  are  in  addition  various  specific  inflammatory  conditions 
of  the  skin  which  must  be  noticed.  The  more  diffuse  inflammatory  affec- 
tions, such  as  acne,  lichen,  etc.,  do  not  properly  belong  to  this  group  of 
surgical  affections  of  the  skin. 

MULTIPLE  ACUTE  ABSCESSES  OF  THE  SKIN  AND  SUB 
CUTANEOUS  TISSUE  are  not  uncommon  in  infants  and  young  children. 
They  probably  occur  in  connection  with  the  sebaceous  glands,  and  are 
principally  due  to  dirt,  eczema,  scratching,  etc.  In  infants  they  are 
often  the  result  of  the  clothes  not  being  changed  sufficiently  often,  so 
that  dirty  flannel  is  in  constant  contact  with  the  skin,  and,  as  the 
child  wriggles,  the  dirt  from  it  is  rubbed  into  the  orifices  of  the 
glands.  In  the  infant  the  skin  is  thin  and  soft,  and  sloughing  does 
not  so  readily  occur  as  in  the  harder  skin  of  the  adult  subject,  and  hence 
acute  inflammation  of  the  skin  in  them  leads  to  the  formation  of  acute 
abscesses,  which  take  the  place  of  boils  in  adults. 

The  treatment  follows  the  same  lines  as  that  of  abscesses  generally. 
Any  abscesses  present  should  be  freely  opened  with  full  antiseptic  precautions 
(see  Part  I.,  p.  26),  and  the  further  spread  of  the  trouble  should  be 
provided  against  by  thoroughly  cleansing  the  skin  generally,  and  disinfecting 
it  with  special  care  in  the  vicinity  of  the  abscesses.  The  use  of  clean 
underlinen  or  flannel  must  of  course  be  insisted  on. 

BOILS  are  closely  related,  as  far  as  their  seat  of  origin  is  concerned, 
to  acne  and  impetigo,  the  latter  being  a  pustular  eruption  of  the  skin  in 
connection  with  the  hair  follicles,  and  a  boil  being  a  circumscribed  gan- 
grenous inflammation  of  the  skin  which  probably  occurs  in  connection  with 
the  sebaceous  glands  of  the  same  structures.  Boils  are  small  conical 
tumours,  hard  and  painful,  which  usually  suppurate  and  give  exit  to  a  soft 
slough,  in  which  are  the  remains  of  the  hair  and  the  sebaceous 
structures.  They  chiefly  occur  where  the  hairs  are  coarse  and  the  sebaceous 
glands  are  numerous  (with  the  exception  of  the  hairy  scalp),  and  they  are 
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especially  frequent  on  parts  which  are  subject  to  friction.  The  organism 
usually  found  in  them  is  the  staphylococcus  pyogenes  aureus. 

In  the  early  stage  of  a  boil  there  is  a  small  swelling,  in  the  centre  of 
which  appears  a  vesicle  containing  rusty-coloured  fluid ;  from  the  middle 
of  this  a  hair  generally  protrudes.  In  three  or  four  days  the  boil  develops 
into  a  bright  red,  somewhat  conical  swelling,  which  may  at  this  time  abort ; 
if  it  does  not,  it  increases  in  size,  the  apex  becomes  yellow  from  the  presence 
of  pus,  and  finally  perforation  occurs,  and  the  pus  escapes.  At  the  bottom 
of  the  opening  thus  formed  a  white  slough  is  seen,  and  this  is  usually  cast 
off  about  the  eighth  or  tenth  day.  As  soon  as  the  slough  separates,  healing 
rapidly  occurs. 

The  prognosis  is  usually  favourable  except  where  some  grave  consti- 
tutional disease,  such  as  diabetes,  is  present,  or  where  the  affection  occurs 
on  the  face  or  the  lip,  when  it  may  be  followed  by  the  most  serious  septic 
troubles.  In  any  case,  lymphangitis  and  inflammation  of  the  neighbouring 
glands  are  very  common,  whilst  phlebitis,  septicaemia,  pyaemia,  and  erysipelas 
occasionally  follow,  especially  in  the  case  of  boils  on  the  face.  It  is  very 
common  for  one  boil  to  be  followed  by  others  in  the  vicinity ;  this  is 
the  result  of  local  infection,  the  pus  from  the  original  boil  spreading 
over  the  skin  and  being  rubbed  in  by  the  friction  of  the  clothes. 

Treatment — Local. — In  carrying  out  the  local  treatment  the  points 
mentioned  at  the  end  of  the  last  paragraph  should  be  borne  in  mind,  and, 
with  the  view  of  preventing  the  appearance  of  fresh  boils,  steps  should  be 
taken  in  the  first  place  to  purify  the  skin  in  the  vicinity  of  the  boil,  so  as 
to  get  rid  of  the  infective  material  which  may  have  soaked  into  it.  The 
skin  around  the  boil  should  be  shaved  and  thoroughly  disinfected,  and  then 
some  10%  oleate  of  mercury  should  be  smeared  over  it  so  as  to  destroy 
the  cocci  that  have  got  on  to  the  skin.  The  latter  should  be  frequently 
(once  or  twice  daily)  and  thoroughly  cleansed  subsequently  with  soap  and 
sublimate  solution  (1-2000),  and  the  application  of  the  oleate  should  be 
renewed  after  each  washing.  Friction  by  the  clothes  should  be  carefully 
avoided.  When  the  boil  is  on  the  neck,  for  example,  collars  should  be 
left  off  and  soft  shirts  worn.  It  is  also  well  in  the  case  of  boils  on  the 
body  or  limbs  to  have  the  underclothing  changed  daily,  and  to  see  that  the 
underclothing  left  off  is  thoroughly  boiled. 

As  regards  the  treatment  of  the  boil  itself,  if  care  be  taken  in  the  early 
stage  it  may  abort ;  the  chief  point  in  the  treatment  is  that  the  boil  should 
be  left  alone  and  shielded  from  injury.  The  skin  should  be  carefully 
disinfected,  the  surface  of  the  boil  painted  with  flexile  collodion  every  day, 
and  friction  avoided,  if  necessary,  by  the  employment  of  a  shield.  The 
best  form  of  shield  is  one  made  of  celluloid  (see  Fig.  66),  of  sufficient 
size  to  protect  the  inflamed  area  completely  without  pressing  on  it.  If 
there  be  much  pain,  warm  boracic  fomentations  may  be  easily  applied 
beneath  the  shield.  At  the  same  time,  general  treatment  (vide  infra) 
should  be  employed. 

PT.  II.  K 
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If  the  boil  is  not  going  to  abort,  and  is  extending,  as  will  become 
evident  about  the  fourth  or  fifth  day,  and  if  it  is  causing  much  pain,  the 
use  of  antiseptic  compresses  (such  as  boracic  lint  dipped  in  hot  boracic 
lotion,  and  covered  by  a  large  piece  of  guttapercha  tissue)  applied  warm 
and  frequently  changed,  often  gives  great  relief ;  but  if  the  pain  continues, 
and  is  very  severe,  early  crucial  incisions,  dividing  the  brawny  tissues 
completely  across,  will  give  more  relief  than  any  other  plan.  It 
must  not  be  supposed,  however,  that  much  quicker  healing  will  be 
obtained  by  early  incision,  unless  means  be  taken  to  get  rid  of  the  slough 
at  the  same  time.  Whether  incisions  be  made  or  not,  the  slough  will 
not  separate  and  be  cast  off  before  about  the  eighth  day,  but  the  advantage 
•of  the  incision  is  that  it  ensures  relief  of  the  pain  and  a  diminution  of  the 
inflammatory  trouble.  When  a  boil  is  bad  enough  to  call  for  incision,  the 
best  plan,  if  the  slough  be  at  all  loose,  is  to  scrape  it  out  by  means  of  a 
sharp  spoon,  and  then  to  apply  a  little  undiluted  carbolic  acid  to  the  cavity 
left. 

After-treatment. — If  the  slough  be  got  away  completely,  the  best  dress- 
ings afterwards  are  antiseptic  ointments,  such  as  the  eucalyptus,  or  strong 
boracic  ointment,  changed  twice  a  day,  the  wound  and  the  parts  around 
being  thoroughly  washed  with  a  1-2000  sublimate  solution  each  time  the 
dressing  is  renewed.  If  portions  of  the  slough  still  remain  adherent,  boracic 
fomentations  should  be  employed  till  they  have  entirely  separated. 

At  the  same  time,  the  methods  already  spoken  of  under  prophylaxis 
should  be  employed  for  the  skin  round  about,  so  as  to  prevent  the  appear- 
ance of  fresh  crops  of  boils. 

The  general  treatment  must  also  be  attended  to.  The  urine  must  be 
tested  for  sugar  or  albumen,  and,  if  either  be  present,  suitable  constitutional 
treatment  must  be  adopted.  The  bowels  should  be  kept  freely  open  by 
one  of  the  usual  saline  aperients,  such  as  Hunyadi  or  Friedrichshall  water 
or  a  seidlitz  powder,  and  iron  should  be  given  frequently.  The  tincture  of 
perchloride  of  iron  in  doses  of  15  to  25  minims  in  a  considerable  quantity 
of  water  every  six  hours,  or  Blaud's  iron  in  10-grain  capsules  three  or 
four  times  a  day,  are  the  best  forms  in  which  to  administer  it. 

A  CARBUNCLE  is  a  gangrenous  inflammation  of  the  skin  and  sub- 
cutaneous tissues  affecting  a  considerable  area,  and  is  essentially  a  number 
of  boils  aggregated  together.  In  the  initial  stage  there  is  a  large  brawny 
rusty-coloured  swelling  in  the  skin,  looking  just  like  an  exceedingly  large 
boil,  but  on  the  third  or  fourth  day  small  pustules  begin  to  appear  in 
numerous  places  on  the  surface  of  the  carbuncle,  and  in  two  or  three  days 
more  the  pustules  burst  and  leave  openings  exuding  pus ;  at  the  bottom 
of  each  of  these  a  white  slough  is  seen.  If  the  case  be  left  to  itself  and 
the  patient  survive,  the  skin  between  these  various  openings  sloughs  to  a 
greater  or  less  extent,  and  a  sufficiently  large  aperture  is  obtained  to  allow 
of  the  escape  of  the  deeper-seated  slough.     During  this  process,  however, 
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the  constitutional  disturbance  is  often  severe,  and  patients  are  very  liable 
to  become  a  prey  to  one  of  the  various  septic  diseases. 

Carbuncles  occur  most  frequently  in  males  over  forty,  and  usually  in 
parts  where  the  skin  is  thick,  as  on  the  back.  They  are  due  to  the  same 
organism  as  boils,  and  often  originate  in  connection  with  some  local  irritation, 
such  as  friction  by  the  clothes,  or  want  of  cleanliness.  In  carbuncles  the 
general  condition  plays  a  greater  part  in  their  production  and  course  than  in 
the  case  of  boils,  and  they  occur  chiefly  in  cachectic  or  half-starved  people,  in 
drunkards,  and  notably  in  those  suffering  from  diabetes.  As  regards  the 
latter  affection,  it  may  be  mentioned  that  during  the  course  of  a  carbuncle 
sugar  may  appear  in  the  urine,  and  may  subsequently  disappear  when  con- 
valescence takes  place.  It  is  important,  therefore,  not  to  mistake  this 
temporary  glycosuria  for  true  diabetes.  The  carbuncle  in  the  diabetic  is 
most  often  situated  on  the  back  of  the  neck,  and  is  a  very  grave  disease, 
as  the  patient  often  dies  from  diabetic  coma,  and  is  also  especially  liable 
to  septic  infection  elsewhere.  This  form  of  the  disease  is  sometimes 
slow  and  insidious  in  the  early  stages,  and  there  is  not  the  violent 
swelling  seen  in  the  ordinary  form,  the  pain  and  the  fever  being  only 
moderate  in  degree.  If  the  case  be  left  to  itself,  and  the  patient  live,  it 
usually  takes  at  least  two  months  before  the  wound  heals. 

The  prognosis  of  a  case  of  carbuncle  depends  on  the  size  of  the  local 
affection,  and  the  complications  which  co-exist  with  it.  In  large  carbuncles 
the  prognosis  is,  on  the  whole,  exceedingly  bad ;  from  8%  to  30%  of  those 
attacked  generally  die. 

Treatment. — (a)  General  treatment. — This  consists,  in  the  first 
place,  in  the  use  of  opiates.  The  object  of  their  use  is  partly  to  enable 
the  patient  to  obtain  sleep,  and  partly  also,  where  diabetes  is  present,  to 
diminish  the  amount  of  sugar.  In  the  latter  case,  codeine  is  better  than 
■opium,  and  it  may  be  given  in  doses  of  a  quarter  to  half  a  grain  every 
four  or  six  hours.  In  addition  to  opium  or  codeine,  tonics  should  be 
administered,  especially  a  large  quantity  of  iron,  either  in  the  form  of  reduced 
iron  in  pills  of  about  three  grains,  or  the  tincture  of  the  perchloride 
of  iron,  in  doses  of  fifteen  to  twenty-five  drops,  three  or  four  times 
a  day  in  half  a  tumbler  of  water.  Every  care  must  be  taken  to  keep  up 
the  strength  of  the  patient  by  the  free  admistration  of  liquid  food; 
from  three  to  four  pints  of  milk  should  be  given  daily  (if  sugar  be  absent  from 
the  urine),  along  with  raw  meat  juice,  Bovril,  Carnrick's  beef  peptonoids,  etc. 
When  the  patient  is  passing  into  a  typhoid  state,  as  is  very  often  the  case, 
the  free  use  of  stimulants  is  indicated. 

The  greatest  attention  must  be  paid  to  the  state  of  the  urine,  and,  if 
sugar  be  present,  not  only  should  codeine  be  given,  but  the  patient  should 
be  dieted  as  far  as  is  consistent  with  keeping  up  the  strength.  Perhaps 
in  the  severe  cases,  when  there  is  very  great  weakness,  it  will  not  be  judicious  to 
restrict  the  diet  materially,  but  as  far  as  possible  the  use  of  sugar  and  starchy 
substances  should  be  limited,  and,  as  time  goes  on  and  the  patient  improves, 
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the  diet  may  be  made  more  strict.  For  a  diet  suitable  for  diabetics,  see 
Part  I.,  p.  76. 

(b)  Local  Treatment. — Before  the  appearance  of  the  pustules  on 
the  surface  of  the  carbuncle,  and  before  the  symptoms  are  very  severe,  warm 
fomentations  may  be  employed  in  the  hope  that  the  inflammation  may 
subside,  or  at  any  rate  that  its  extent  may  be  limited  by  their  use.  But 
where  suppuration  is  evidently  occurring,  something  in  the  way  of  operation 
must  be  done.  The  operative  procedures  are  excision,  incision  combined 
with  scraping,  or  free  incision  alone. 

(1)  Excision. — The  best  treatment  for  carbuncles  of  moderate  size,  is  to 
administer  an  anaesthetic,  to  make  an  incision  completely  encircling  them,  and 
to  dissect  them  out  cleanly,  using  the  ordinary  antiseptic  precautions.  No- 
thing is  lost  by  excision,  because  the  skin  over  the  carbuncle  is  of  little  or 
no  use  in  the  subsequent  healing,  whilst  the  deeper  parts  and  the  subcutaneous 
tissues  will  certainly  slough,  so  that  there  is  no  extra  loss  of  tissue.  On  the 
other  hand,  by  early  removal  the  whole  trouble  may  be  cut  short,  and  the 
patient  freed  on  the  one  hand  from  the  pain,  and,  on  the  other,  from  the 
danger  of  extension  of  the  disease,  and  the  risk  of  general  septic  infection. 
The  excision  must  be  quite  clean,  and  must  be  well  beyond  the  limit  of 
the  disease,  or  else  local  recrudescence  is  almost  certain. 

In  order  to  diminish  the  risk  of  infection  of  the  wound  it  is  well  to  sponge 
the  surface  of  the  skin  to  be  removed  with  undiluted  carbolic  acid.  The 
incision  generally  requires  to  be  carried  down  to  the  deep  fascia ;  the  amount 
of  blood  lost  is  not  great,  the  oozing  that  occurs  being  readily  stopped  by 
pressure.  After  removing  the  affected  area  and  arresting  the  oozing,  it  is 
well  to  sponge  the  surface  of  the  wound  with  undiluted  carbolic  acid, 
and  then  to  apply  the  ordinary  cyanide  gauze  dressings.  As  soon  as  it 
is  certain  that  the  raw  surface  has  not  become  infected,  and  is  granu- 
lating healthily,  skin-grafting  should  be  employed. 

(2)  Incision  and  Scraping. — When  the  affection  is  very  extensive,  and 
when  the  patient  is  so  enfeebled  that  the  loss  of  blood  entailed  by  excision 
would  be  serious,  the  foregoing  method  is  not  advisable,  and  free  crucial 
incisions  must  be  made  into  the  carbuncle  instead.  These  incisions  should 
extend  right  across  the  affected  area,  from  the  healthy  skin  on  one  side  to 
the  healthy  skin  on  the  other,  and  must  divide  the  sloughs  throughout 
their  entire  depth.  These  should  then  be  clipped  and  dissected,  or  scraped 
away  as  thoroughly  as  possible,  and  if  the  whole  slough  can  be  removed  in 
this  manner,  the  chief  risk  of  the  disease  will  be  at  the  same  time  disposed  of. 
All  the  perforated  and  undermined  skin  should  also  be  cut  away  :  it  can 
do  no  good,  and  only  forms  a  possible  source  of  fresh  infection  of  the  wound 
afterwards.  When  the  slough  has  been  got  rid  of  as  thoroughly  as  possible, 
the  bleeding  should  be  arrested,  and  the  raw  surface  thoroughly  impregnated 
with  undiluted  carbolic  acid.  The  object  of  this  is  to  disinfect  any  portion 
of  the  slough  that  may  remain,  and  to  kill  any  organisms  that  may  have 
penetrated  into  the  tissues  beyond  the  sloughing  area,  for,  in  scraping  a 
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carbuncle,  there  is  a  certain  risk  that  the  organisms  may  be  pressed  into 
the  cellular  tissue  and  the  lymph  spaces  around,  and  thus  set  up  fresh 
trouble.  The  skin  around  the  affected  area  should  be  disinfected  both 
before  the  operation  is  commenced  and  also  after  the  part  has  been  scraped 
out,  because  the  sloughs  and  pus  from  the  interior  are  otherwise  certain 
to  re-infect  the  skin.  When  the  slough  has  been  got  rid  of,  and  the  raw 
surface  remaining  thoroughly  swabbed  with  pure  carbolic  acid,  the  wound 
should  be  packed  with  moist  cyanide  gauze  sprinkled  with  a  small  quantity  of 
iodoform.  Care  must  be  taken  not  to  use  too  much  of  this  drug,  because 
it  is  readily  absorbed  and  may  give  rise  to  toxic  symptoms  ;  curiously 
enough,  surfaces  which  have  been  impregnated  with  undiluted  carbolic  acid 
absorb  iodoform  more  readily  than  those  which  have  not  been  so  treated. 

Sulphur  (flowers  of  sulphur)  is  also  a  good  application,  and  may  be 
dusted  over  the  wound  before  it  is  packed  with  the  gauze.  If  this 
method  be  employed,  the  dressings  should  be  changed  in  24  or  48  hours, 
and,  if  there  should  be  any  signs  of  the  disease  spreading,  fresh  sulphur 
may  be  applied.  The  sulphur  forms  a  slough  smelling  strongly  of  sul- 
phuretted hydrogen,  and  varying  in  depth  with  the  length  of  time  it  is 
allowed  to  act  ;  its  action  is  perfectly  painless.  Of  these  two  methods  we 
prefer  the  former. 

The  after-treatment  will  consist  in  renewing  the  gauze  packing  as  often 
as  may  be  necessary,  probably  in  most  cases  every  24  hours,  until  the 
wound  is  healthily  granulating.  When  this  has  occurred,  skin-grafting 
(see  Part  I.,  p.  50)  should  be  employed.  If  the  surface  be  not  skin- 
grafted  it  will  take  a  very  long  time  to  heal,  especially  if  the  carbuncle  be 
situated  on  the  back  of  the  neck  ;  in  the  latter  situation  the  destruction  of 
tissue  may  lead  to  inconvenient  contraction  if  ungrafted. 

Where  sulphur  is  used  the  dressing  is  changed  every  24  hours,  and  if 
there  be  any  sign  of  recrudescence  of  the  affection — as  shown  by  brawny 
swelling  about  the  edges,  or  throbbing  pain — either  more  sulphur  is  dusted 
thickly  on,  or  the  gauze  packing  is  impregnated  with  it.  If  the  process  has 
come  to  an  end,  hot  boracic  fomentations  are  applied  until  the  sloughs  have 
completely  separated,  when  ordinary  gauze  dressings  may  be  used  till  granu- 
lation is  complete,  after  which  the  area  may  be  skin-grafted. 

(3)  Free  incision  alone  without  scraping,  such  as  it  is  possible  to  do 
without  an  anaesthetic,  is  not  nearly  so  good  a  practice  as  either  of  the  methods 
just  described,  and  while  great  relief  is  no  doubt  given  to  the  patient 
by  promoting  the  escape  of  discharge  and  the  relief  of  tension,  the  septic 
process  is  not  arrested,  and  the  length  of  time  occupied  in  healing  will 
be  very  considerable,  during  all  which  time  the  patient  remains  liable  to  an 
attack  of  general  septic  disease.  On  the  other  hand,  if  the  carbuncle  be 
got  rid  of  in  one  of  the  ways  described,  and  skin-grafting  be  subsequently 
employed,  the  duration  of  the  affection  is  very  much  reduced. 
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MALIGNANT  PUSTULE  OR  ANTHRAX. 

Anthrax  is  a  disease  of  the  lower  animals,  especially  of  sheep  and 
cattle,  but  it  sometimes  affects  man,  and  comes  under  the  notice  of 
the  surgeon  in  the  form  known  as  malignant  pustule.  The  disease  is  due 
to  the  bacillus  anthracis,  which  grows  in  the  dermis  and  subcutaneous 
tissues,  but  has  a  great  tendency  to  pass  into  the  blood-vessels  and  cause 
general  infection.  It  occurs  especially  in  those,  such  as  tanners,  mattress- 
makers,  butchers,  etc.,  who  are  brought  in  contact  with  the  skins  and  hair 
of  infected  animals,  and  it  is  caused  probably  in  all  cases  by  direct  inocu- 
lation through  lesions  of  the  skin  or  mucous  membrane. 

Inoculation  is  followed  by  a  period  of  incubation,  then  by  the  appearance 
of  a  red  spot,  and  subsequently  of  a  vesicle.  When  the  condition  is  fully 
developed  there  is  a  central  black  area  which  is  a  slough,  and  outside  this 
there  are  one  or  more  circles  of  small  vesicles,  and  outside  that  again 
there  is  an  cedematous  and  erythematous  condition  of  the  skin.  In 
advanced  cases  there  is  enormous  swelling  and  brawniness  of  the  parts, 
and  wide  extension  of  the  oedema,  which,  in  certain  situations,  as  in  the 
neighbourhood  of  the  upper  air  passages,  may  in  itself  be  a  very  serious 
danger.  This  is  accompanied  by  enlargement  of  the  nearest  lymphatic 
glands,  and,  if  the  case  be  left  to  itself,  it  usually  goes  on  to  extension  of 
the  gangrene,  phlebitis,  lymphangitis,  internal  complications,  and  death.  As 
regards  the  general  symptoms  there  is  from  the  first  a  very  small  feeble 
pulse,  a  dry  skin,  a  temperature  up  to  1040  F.,  and  subsequently  bloody 
urine,  the  patient  passing  into  a  typhoid  condition  in  which  death  occurs. 

TREATMENT.— (a)  Prophylaxis.— In  the  first  place,  if  there  be 
any  suspicion  that  the  animal  or  the  hair  is  contaminated  with  the  anthrax 
bacillus,  precautions  must  be  taken  at  once  to  disinfect  any  accidental  cut 
or  scratch  that  may  occur  in  those  that  work  in  contact  with  it.  Any 
wound  should  be  thoroughly  cauterized,  first  of  all  with  a  red-hot  iron, 
and  then  with  undiluted  carbolic  acid.  The  skin  around  should  be  dis- 
infected with  the  strong  mixture,  and  antiseptic  dressings  applied.  When  the 
pustule  has  developed,  very  few  patients  recover  unless  the  local  treatment 
be  early  and  vigorous. 

(b)  Local. — In  the  milder  cases  the  best  treatment  is  to  completely 
excise  the  swelling  whenever  the  size  and  situation  of  the  pustule  is  such 
that  it  can  be  done  safely,  and  then  to  thoroughly  cauterize  the  wound  left 
with  a  red-hot  iron  and  afterwards  to  apply  undiluted  carbolic  acid  to  the 
cauterized  area.  The  application  of  chloride  of  zinc  paste  (see  p.  164)  to 
the  raw  surface  left  by  the  excision  is  often  practised.  It  is,  however, 
not  so  reliable  as  the  application  of  the  actual  cautery,  and  gives  rise  to 
much  more  pain  afterwards.  The  progress  of  the  affection  is  so  rapid 
that  if  the  whole  of  the  disease  be  not  destroyed  at  the  first  sitting  there 
is  not  much  chance  of  the  somewhat  tardy  action  of  the  chloride  of  zinc 
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overtaking  it.  Before  excision,  the  pustule  and  the  portion  of  skin  to 
be  removed  should  be  sponged  with  undiluted  carbolic  acid.  The  skin 
around  should  also  be  cleansed  with  the  strong  mixture,  and  the  usual 
antiseptic  dressings — cyanide  gauze  and  salicylic  wool — employed,  the  wound 
itself  being  packed  with  cyanide  gauze.  During  the  operation  it  is  advisable 
to  use  swabs  of  salicylic  wool  instead  of  sponges.  There  would  be  consider- 
able difficulty  in  disinfecting  the  sponges  afterwards,  owing  to  the  resistance 
of  the  spores  of  the  bacillus  anthracis  to  antiseptics. 

In  more  advanced  cases  the  brawny  swelling  should  be  laid  freely  open, 
the  slough  cut  away,  and  the  raw  surface  thoroughly  destroyed  with  the  actual 
cautery,  and  subsequently  soaked  with  undiluted  carbolic  acid.  In  place  of  or 
in  addition  to  these  measures,  some  recommend  in  severe  cases,  where  there 
is  much  oedema,  injections  of  carbolic  acid  into  the  tissues  all  around  the 
pustule.  For  this  purpose  a  1%  watery  solution  is  employed  and  two  or  three 
drops  are  injected  hypodermically  at  numerous  points  in  a  circle  all  around 
the  area  of  redness.  As  a  rule,  however,  unless  it  be  possible  to  get  well 
beyond  the  disease  by  excision,  the  best  method  of  treatment  is  free 
incision  and  cauterization,  although  this  is  by  no  means  certain  in  its 
action.  If  the  treatment  prove  successful,  a  granulating  wound  is  left  which 
must  be  treated  on  the  lines  already  laid  down  in  speaking  of  carbuncle 
(see  p.  149). 

(c)  General. — The  general  treatment  of  the  affection — by  the  adminis- 
tration of  large  quantities  of  nourishing  and  easily  digested  food — must  be 
carefully  attended  to.  Stimulants — alcohol,  sal  volatile,  and  even  ether — will  be 
called  for,  sometimes  in  large  quantities,  and  quinine  in  5  to  10-grain 
doses  every  four  hours,  or  Warburg's  tincture  in  doses  of  a  drachm  at 
similar  intervals  is  also  useful.  Powdered  ipecacuanha,  in  doses  of  40-60 
grains  given  every  four  hours  as  long  as  the  patient  can  retain  it,  has  been 
highly  recommended  ;  we  have  no  personal  knowledge  of  its  use,  but 
in  any  case  it  should  only  be  tried  as  an  adjunct  to  vigorous  operative 
treatment. 

TUBERCULOSIS. 

This  affection  occurs  in  four  forms:  (1)  Tuberculous  ulceration; 
(2)  Tuberculous  warts ;  (3)  Lupus  ;  and  (4)  Tuberculous  nodules  in  the 
subcutaneous  tissue,  termed  gommes  scrofuleuses  by  the  French. 

TUBERCULOUS  ULCERS.— These  occur  on  the  skin  or  mucous  mem- 
branes either  primarily,  as  the  result  of  direct  inoculation  from  the  outside, 
or  secondarily  from  infection  from  beneath,  as  after  rupture  of  tuberculous 
abscesses.  In  phthisis,  tuberculous  ulcers  are  comparatively  common  on 
various  mucous  membranes,  especially  in  the  intestine,  the  tongue,  and  the 
throat  ;  they  are  probably  due  to  direct  inoculation  of  the  part  by  the  bacilli 
contained  in  the  tuberculous  sputum.  Elsewhere,  the  ulceration  generally 
results  from  the  bursting  of  deeper  seated  abscesses,  but  it  may  also  be 
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due  to  external  inoculation.  The  tuberculous  ulcers  are  often  multiple, 
and  form  sores  of  various  sizes  with  sharply  cut  and  undermined  edges. 
The  base  is  usually  not  indurated,  the  granulations  are  greyish  and 
imperfect,  and  a  sort  of  sero-pus,  which  has  a  great  tendency  to  form 
crusts,  is  secreted  from  the  surface.  As  a  rule  the  ulcers  are  not  painful, 
except  when  they  are  situated  on  the  lip,  or  about  the  anus,  etc.,  when 
they  may  cause  very  considerable  pain. 

Treatment. — Excision.  —  Tuberculous  ulcerations  of  course  require 
local  treatment ;  the  best  is  wherever  it  be  possible  to  excise  the 
sore  as  soon  as  its  tuberculous  nature  is  determined.  The  wound  left  is 
generally  quite  small,  and  it  will  be  found  feasible,  by  a  little  undermining 
of  the  skin  in  the  vicinity,  to  bring  the  edges  together,  or,  if  this  be 
impossible,  skin-grafting  may  be  employed.  Excision  is  the  best  of  all 
methods  of  treatment  for  local  tuberculosis ;  it  should  of  course  be  done 
with  full  antiseptic  precautions. 

Scraping  and  cauterization. — Where  excision  is  not  feasible,  scraping 
and  thorough  cauterization  of  the  raw  surface  with  nitric  acid  (see  Part  I., 
p.  80),  is  indicated.  In  tuberculous  ulcerations  of  mucous  membranes, 
excision  is  seldom  practicable,  and  here  it  will  be  necessary  to  be 
content  either  with  scraping  the  ulcer,  with  the  application  of  various 
substances  to  its  surface,  or  with  a  combination  of  the  two  methods. 
Perhaps  the  most  useful  application  is  a  1%  solution  of  chromic  acid 
in  water,  brushed  over  the  part  daily  or  every  other  day,  and  at  less 
frequent  intervals  later  if  there  be  delay  in  the  healing.  A  single  application 
of  pure  chromic  acid  melted  on  a  probe  may  also  be  used.  Pure  lactic 
acid  is  also  much  used  in  ulceration  about  the  throat  and  larynx.  For 
relief  of  pain,  dusting  with  orthoform  powder  two  or  three  times  a  week  is 
the  best  treatment. 

Division  of  undermined  edges. — AVhen  the  skin  or  mucous  membrane 
is  undermined,  and  the  patient  will  not  agree  either  to  excision  or 
scraping,  the  thin  undermined  edges  must  be  divided ;  they  are  stretched 
and  thin  and  will  never  develop  into  healthy  tissue.  They  need  not 
necessarily  be  cut  away,  but  several  incisions  should  be  made  through  them 
radiating  from  the  centre  of  the  ulcer  well  into  the  healthy  skin  beyond. 
As  a  result  of  this,  the  skin  between  the  incisions  contracts,  and  a  number 
of  tags  are  left  which  will  readily  adhere  and  form  new  centres  for 
epithelial  growth.  As  a  rule,  however,  if  a  presentable  scar  be  desired,  it 
is  better  to  clip  away  all  these  tags  at  their  junction  with  the  sound  skin. 
This  can  be  done  under  cocaine  or  after  freezing. 

The  treatment  of  tuberculous  ulcers  of  the  skin,  secondary  to  tuberculous 
abscesses,  depends  of  course  on  the  treatment  of  these  abscesses,  and  will 
be  referred  to  in  speaking  of  tuberculous  sinuses  in  connection  with  joints,  etc. 

TUBERCULOUS  WARTS  or  LUPUS  ANATOMICUS  have 
been  already  referred  to  in  Part  I.,  p.  192.  They  occur  in  post- 
mortem porters,  or  those  who  do  much  post-mortem  work.     They  form 
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irregular  papillomatous  elevations,  and  between  the  bases  of  the  papilla? 
fissures  are  very  often  found.  As  a  rule  they  are  indolent,  the  surrounding 
skin  is  normal,  they  are  benign  and  slow  in  their  course,  and  the  glands 
do  not  usually  enlarge.  In  some  cases  of  lupus  anatomicus,  however, 
the  course  of  events  may  be  much  more  acute,  and  there  may  be  enlargement 
of  the  glands,  disease  of  subjacent  joints,  or  even  phthisis. 

Treatment. — This  is  practically  the  same  as  that  of  lupus,  and  where 
the  disease  is  not  too  extensive  the  best  plan  is  to  completely  excise  the 
group  of  warts. 

TUBERCULOUS  LUPUS— This  disease  is  characterized  by  the 
presence  of  nodules  which,  under  the  microscope,  are  found  to  consist  of 
a  collection  of  tubercles.  These  nodules  tend  to  spread  at  the  margin  of 
the  patch  while  healing  often  occurs  at  its  centre.  In  some  cases  the 
epidermis  remains  unbroken,  and  the  nodules  present  a  yellowish  translucent 
apple-jelly-like  appearance,  or  the  epidermis  is  slightly  thickened  and 
scaly,  the  nodules  are  dull,  and  there  is  a  slight  congestion  of  the  skin 
around ;  in  other  cases  there  is  ulceration.  Lupus  may  be  met  with  in 
any  part  of  the  body,  but  it  is  most  frequent  about  the  cheek,  the  nose, 
and  the  back  of  the  hands.  There  are  two  great  clinical  groups  of 
tuberculous  lupus,  termed  lupus  non-exedens  and  lupus  exedens  respectively. 

(a)  Lupus  non-exedens. — In  this  form  of  the  affection  the  tubercles 
tend  to  dwindle  after  a  time,  leaving  a  soft  violet-coloured  cicatrix.  The 
tubercles  are  often  very  small  and  form  brown  or  apple-jelly-like  nodules, 
usually  with  a  considerable  amount  of  inflammation  around  them.  In 
other  cases,  however,  the  nodules  may  be  much  more  numerous,  and  may 
run  together  and  form  patches  with  a  prominent  edge,  while  at  the  centre 
they  disappear,  so  that  there  is  a  cicatricial  centre  surrounded  by  an  elevated 
nodular  mass.    This  condition  is  spoken  of  as  hypertrophic  lupus. 

(/')  Lupus  exedens. — Here  the  tubercles  are  soft  and  red  and  soon 
ulcerate,  and  thus  give  rise  to  large  ulcers  which  fungate  and  are  covered 
by  granulations  bathed  in  pus.  The  ulceration  tends  to  heal,  and  when 
it  does  so  the  scar  often  causes  very  considerable  contraction  and 
deformity  ;  in  the  cheek,  for  example,  the  scar  pulls  on  the  lower  eyelid, 
causing  great  eversion  or  ectropion  of  the  lower  eyelid.  This  form 
of  lupus  is  especially  destructive ;  when  it  occurs  on  the  nose  it  spreads 
first  from  the  skin  to  the  cartilage  and  destroys  it,  then  it  spreads 
on  to  the  mucous  membrane,  and  may  thus  completely  destroy  the 
soft  parts  of  the  nose,  leaving,  however,  the  bones  intact.  The  course  of 
the  disease  is,  as  a  rule,  exceedingly  slow,  and  years  may  elapse  before 
any  marked  destruction  is  caused.  Lupus  exedens  may,  however,  suddenly 
spread  with  great  rapidity,  and  it  is  then  termed  "lupus  vorax."  This 
form  may  destroy  the  nose  and  a  large  portion  of  the  face  in  a  very  few 
weeks ;  in  reality  a  rapidly  growing  epithelioma  has  become  grafted 
upon  the  lupus,  and  the  case  is  really  one  of  true  epithelioma. 

Treatment. — It   is   necessary   to   consider   the   treatment   of  these 
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different  forms  of  lupus  separately.  The  disease  is  a  local  one,  although 
it  occurs  very  often  in  patients  who  have  an  hereditary  tuberculous  taint,  or 
who  are  suffering  from  tuberculosis  elsewhere.  Hence,  although  general 
treatment,  such  as  has  been  already  recommended  in  Part  I.,  Chap.  XIV., 
is  advisable  in  all  cases,  the  disease  will  not,  as  a  rule,  disappear  without 
local  interference  ;  this  consists  essentially  in  the  removal  of  the  diseased 
tissue  as  thoroughly  as  possible.  Of  late  years  considerable  improvement 
has  been  reported  under  the  internal  administration  of  thyroid  extract  in 
doses  of  from  three  to  five  grains  daily  after  food,  or  at  longer  intervals 
and  in  smaller  doses  according  to  the  effects  produced ;  the  drug  is  not, 
however,  much  to  be  depended  upon. 

The  methods  of  local  treatment  depend  largely  upon  the  particular 
form  of  the  disease  that  has  to  be  dealt  with. 

(i)  In  a  case  of  lupus  non-exedens,  where  there  is  little  or  no  ulceration, 
and  where  the  nodules  are  isolated  and  tend  to  form  cicatrices,  it  is  often 
a  very  difficult  matter  to  get  rid  of  the  affection  entirely.  The  ideal  treat- 
ment of  lupus  is  of  course  to  excise  the  whole  of  the  diseased  area,  but 
where  the  non-ulcerating  form  of  lupus  covers  a  large  surface,  and  where 
the  nodules  are  pretty  wide  apart,  excision  would  mean  a  very  extensive 
operation,  and  would  involve  considerable  deformity,  and  therefore  it  is 
well  to  try  some  other  plan,  at  any  rate  at  first. 

The  best  treatment  for  extensive  lupus  non-exedens  is  the  application 
of  (Juno's  salicylic  and  creosote  plasters,  containing  15  and  30%  of  pure 
salicylic  acid  respectively ;  the  creosote  is  added  to  relieve  the  pain  which 
follows  the  application  of  the  plaster.  The  effect  of  salicylic  acid  applied 
in  this  way  to  a  patch  of  lupus  is  to  cause  the  lupus  nodules  to  break 
down,  while  the  healthy  skin  in  their  vicinity  is  quite  unaffected  by  it. 
The  plasters  are  applied  as  follows.  If  ulceration  be  present,  the  crusts 
must  first  be  got  rid  of  by  poulticing  for  24  hours,  or  fomenting  the  part 
with  hot  water.  When  there  is  much  desquamation  the  epidermic  scales 
are  removed  in  the  same  way.  The  strong  plaster,  which  is  bought 
ready-made,  is  then  applied  to  the  affected  area,  and  changed  every 
day.  The  result  of  the  application  is  that  at  the  end  of  the  first 
day  the  lupus  nodules  are  seen  to  be  softened,  and  in  the  course  of  two- 
or  three  days  they  begin  to  ulcerate,  and  as  the  use  of  the  plaster  is  con- 
tinued the  ulcer  becomes  deeper,  until  eventually  the  lupus  tissue  is 
completely  destroyed  by  the  action  of  the  acid. 

These  strong  plasters  are  continued  for  about  three  weeks,  if  the  patient 
will  bear  them  ;  in  some  cases,  however,  they  cannot  be  persisted  in  for  so 
long,  because,  in  spite  of  the  combination  of  creosote  with  the  salicylic  acid, 
it  must  be  confessed  that  a  great  deal  of  pain  is  often  caused.  After  three 
weeks  have  elapsed,  plasters  of  half  the  strength  are  substituted  for  the  stronger 
ones,  and,  as  a  rule,  if  all  the  tubercular  tissue  has  been  destroyed,  the  sores 
will  cicatrize  under  this.  If  they  do  not,  it  means  in  most  cases  that  all  the 
lupus  tissue  has  not  been  got  rid  of;  in  some  cases,  however,  where  the 
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tissues  are  particularly  susceptible  to  irritation,  it  may  merely  mean  that 
healing  will  not  occur  while  a  plaster  of  that  strength  is  used.  If,  there- 
fore, after  about  a  week  or  ten  days,  there  be  no  sign  of  healing  under 
the  weaker  plaster,  it  should  be  left  off,  and  some  non-irritating  ointment, 
such  as  the  quarter-strength  boracic  ointment,  substituted  for  it.  If 
cicatrization  still  does  not  occur,  it  must  be  inferred  that  lupus  tissue  is  still 
present  and  the  strong  plaster  must  be  re-applied,  or  some  other  method 
of  treatment  adopted. 

If  there  be  any  doubt  as  to  the  freedom  of  the  scar  from  the  presence  of 
nodules  after  healing  has  occurred,  the  strong  plaster  can  be  again  applied,  and 
if  any  lupus  nodules  be  present,  the  salicylic  acid  very  quickly  finds  them  out, 
and  causes  their  destruction.  If,  on  the  other  hand,  after  using  the  strong 
plaster  for  a  few  days,  it  is  found  to  cause  no  ulceration,  it  may  be  safely 
inferred  that  there  is  no  lupus  present  in  the  scar. 

A  10%  pyrogallic  acid  ointment,  used  in  a  very  similar  manner,  is 
highly  spoken  of  by  several  leading  dermatologists  ;  it  is,  however,  a  very 
painful  application.  It  must  be  borne  in  mind  that  neither  of  these  methods 
should  be  employed  where  excision  is  feasible. 

(2)  In  lupus  hypertrophicus,  especially  when  there  is  a  thick  ridge  all 
around  a  more  or  less  completely  cicatrized  area,  and  when  the  patch  is 
too  large  for  complete  excision,  the  best  treatment  is  to  excise  this  ridge 
of  lupus.  An  incision  is  made  well  beyond  it — half  an  inch  to  an  inch — 
and  another  is  made  through  the  cicatrical  tissue  about  the  same  distance 
on  the  opposite  side  of  the  ridge.  The  whole  of  the  tissues  between  these 
incisions,  along  with  a  considerable  amount  of  subcutaneous  fat,  are  then 
dissected  away ;  in  most  cases  it  is  advisable  to  place  a  number  of 
skin-grafts  on  the  raw  surface.  Should  there  be  any  question  as  to  whether 
the  scar  tissue  left  has  again  become  infected  by  lupus  it  can  subsequently 
be  tested  with  a  strong  salicylic  plaster  in  the  manner  described  above. 

(3)  Lupus  exedens  may  also  be  treated  on  the  same  principles,  but  as 
a  rule,  a  considerable  amount  of  time  is  saved  if  other  measures  be  adopted 
from  the  first.  The  most  thorough  of  all  methods  of  treatment  for  lupus 
is  excision,  and  where  there  is  only  a  small  patch,  this  is  the  one  to  be 
recommended  in  preference  to  all  others.  The  excision  is,  of  course,  carried 
out  antiseptically.  The  affected  part  is  enclosed  in  an  incision  of  the 
necessary  shape,  which,  if  possible,  should  be  oval,  and  which  is  carried 
through  the  skin  for  quite  half  an  inch  beyond  any  visible  lupus  nodules. 
The  skin  with  the  subcutaneous  tissue  is  then  dissected  out,  and  the  edges 
of  the  incision  brought  together — if  necessary,  after  undermining, — and  the 
resulting  scar  will,  after  a  few  months,  be  hardly  visible.  If  the  lupus  be 
situated  on  the  face,  buried  stitches,  as  described  in  Part  I.,  p.  154,  may 
be  used.  This  plan  of  excision  is  the  only  one  in  which  there  is  anything 
like  permanent  freedom  from  recurrence ;  all  the  other  plans,  whether  by  the 
use  of  salicylic  plasters,  scraping,  etc.,  are  usually  followed  by  a  certain 
amount  of  local  recurrence. 
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Hence  excision  should  be  employed  as  far  as  is  consistent  with  the 
appearance  of  the  part,  and  the  surgeon  should  not  refuse  to  excise  a  patch 
of  lupus,  because  it  is  impossible  to  bring  the  edges  of  the  skin  together 
afterwards.  Immediate  skin-grafting  produces  an  excellent  result.  The 
grafts  usually  adhere  readily  and  completely,  and  as  there  has  been  no 
granulation  before  their  application  the  subsequent  contraction  is  very  slight, 
and  as  time  goes  on  they  gradually  assume  the  appearance  of  more  or  less 
normal  skin.  The  method  of  applying  these  grafts  has  been  described  in 
Part  I.,  p.  50.  Grafts  as  large  and  as  broad  as  possible  should  be  employed, 
because,  although  the  body  of  the  graft  itself  very  soon  resembles  normal 
skin,  the  lines  along  which  the  different  grafts  come  into  contact  are  very  apt 
to  remain  raised  for  a  considerable  time,  and  to  assume  a  sort  of  keloid 
condition,  which  may  produce  a  very  ugly  deformity.  The  broader  the 
graft,  therefore,  and  the  fewer  the  lines  of  junction,  the  better  is  the 
appearance  of  the  scar.  It  is  possible  in  this  way  to  excise  a  patch 
covering  the  greater  part  of  the  cheek,  and  the  small  amount  of 
subsequent  contraction  makes  it  all  the  more  advisable  to  do.  this,  in  spite 
of  the  somewhat  pale  and  scarred  appearance  which  the  cheek  retains  for 
some  months  after  the  operation.  With  any  other  method  of  treatment, 
the  contraction  that  almost  inevitably  results  if  the  wound  be  allowed  to  heal 
by  itself,  often  leads  to  very  grave  deformity,  especially  when  it  pulls  on  the 
lower  eyelid,  and  leads  to  ectropion. 

In  other  cases,  however,  where  either  the  face  is  covered  with  lupus, 
and  the  surgeon  is  not  prepared  to  remove  the  skin  of  the  whole  face,  or 
where,  for  example,  the  nose  is  affected,  excision  is  not  advisable.  In  such 
cases,  if  the  salicylic  plasters  be  not  employed,  the  best  treatment  is  to  scrape 
the  lupus,  and  subsequently  to  cauterize  the  surface  with  nitric  acid.  In 
scraping  lupus,  the  scabs  should  first  be  cleared  off,  and  the  parts  disinfected 
as  thoroughly  as  possible,  and  then,  with  a  fairly  large  spoon,  the  whole 
surface  of  the  lupus  is  carefully  gone  over,  and  all  the  soft  tissue  scraped 
away.  The  indication  that  the  lupoid  tissue  has  been  entirely  removed  is 
that  it  is  not  possible  to  scrape  away  anything  more.  By  means  of  a  sharp 
spoon  the  dermis  may  be  pared  off  to  some  extent,  and  it  is  also  possible 
to  scrape  some  of  the  fat  away ;  but  it  does  not  come  away  in  the  same 
manner  as  the  soft  lupus  tissue  does.  Hence  the  scraping  is  carried  on 
until  resistant  tissues  are  met  with,  and  until  it  is  certain  that  no  soft 
tissue  remains.  It  is  well  to  go  over  the  part  with  a  smaller  spoon  after- 
wards, such  as  is  used  for  clearing  out  Meibomian  cysts,  for  example,  in  case 
any  small  lupus  nodules  have  escaped.  Having  in  this  way  got  rid  of  all 
the  tubercular  tissues,  the  bleeding  is  next  arrested.  This  is  best  done  by 
pressure  and  cold  douching,  the  pressure  being  applied  by  sponges  outside 
protective  as  has  been  described  for  arresting  haemorrhage  in  skin-grafting 
(see  Part  I.,  p.  51). 

When  the  bleeding  has  stopped,  the  whole  of  the  raw  surface  should  be 
thoroughly  cauterized  by  means  of  a  glass  brush  dipped  in  pure  nitric  acid. 
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The  acid  very  often  starts  the  bleeding  again,  and  this  interferes  with  its 
caustic  action.  Should  this  occur  it  is  necessary  to  take  great  care  that  the 
blood  does  not  flow  over  the  skin  and  carry  the  nitric  acid  with  it,  lest 
the  skin  should  be  burned.  Any  bleeding  points  should  therefore  be  tem- 
porarily compressed,  and,  in  the  meanwhile,  the  application  of  the  nitric  acid 
should  be  made  to  any  other  parts  which  are  free  from  blood.  In  this 
manner  it  is  generally  possible  to  soak  the  whole  surface  of  the  wound  with 
the  acid,  and  there  should  be  no  undue  hurry  in  neutralizing  its  action,  as 
it  does  not  penetrate  deeply  into  the  tissues,  and  there  is  no  need  to  fear 
any  excessive  destruction  from  its  use. 

After  five  to  ten  minutes  the  acid  should  be  neutralized  by  pouring  a 
solution  of  carbonate  of  soda  over  the  wound.  A  handful  of  washing 
soda,  which  can  usually  be  obtained  in  any  house,  is  placed  in  a 
tumbler  of  water,  and  the  solution  is  poured  over  the  raw  surface. 
The  first  effect  is  to  cause  the  liberation  of  carbonic  acid,  and  con- 
sequently ebullition,  and  this  goes  on  as  long  as  any  free  nitric  acid 
is  left.  When  the  latter  is  all  neutralized,  the  ebullition  stops,  so  that  in 
this  we  have  a  definite  test  as  to  how  long  it  is  necessary  to  con- 
tinue pouring  on  the  soda  solution.  When  the  action  has  ceased,  a  piece 
of  boracic  lint  dipped  into  a  1-2000  sublimate  solution  is  the  best 
application.  After  about  twelve  hours,  when  the  bleeding  has  quite 
stopped,  this  may  be  left  off,  and  half-  or  quarter-strength  boracic  ointment 
substituted  for  it.  If  the  wound  be  large,  and  subsequent  contraction  prob- 
able, it  is  well,  as  soon  as  granulation  has  occurred,  to  employ  skin-grafting 
(see  Part  I.,  p.  50). 

When  there  are  only  isolated  nodules  and  small  ulcers,  the  treatment 
is  more  difficult,  but  here  a  small  sharp  spoon  should  be  used  to  scrape 
out  the  little  nodules  thoroughly,  and  the  cavities  thus  made  should  be  filled 
up  with  nitric  acid,  and  this  subsequently  neutralized  with  carbonate  of 
soda.  The  thermo-cautery  or  galvano-cautery  may  also  be  employed  to 
destroy  very  small  nodules. 

(4)  In  the  case  of  lupus  vorax,  complete  excision  is  essential,  whatever 
be  the  part  affected  ;  where  the  resulting  wound  is  large,  immediate  skin- 
grafting  may  be  resorted  to. 

SCROFULOUS  GUMMATA.  The  fourth  form  of  tuberculosis  of  the 
skin  and  subcutaneous  tissues  is  that  spoken  of  by  the  French  as  "gommes 
scrofuleuses  "  or  scrofulous  gumma ta.  Here  nodules  for  m  in  the  skin  or 
subcutaneous  tissue,  which  are  at  first  hard,  but  which  in  time  tend  to  soften 
and  break  down,  and  lead  to  the  formation  of  abscesses.  Thus  there  are 
multiple  chronic  abscesses  about  the  body  which  burst  and  give  rise  to 
tuberculous  ulceration  of  the  skin,  with  a  sinus  extending  into  the  deeper 
tissues.  This  condition  occurs  chiefly  in  infants,  in  whom  the  nodules  are 
subcutaneous  ;  in  adults  it  is  rarer,  and  the  nodules  are  in  the  skin.  On 
examination,  the  nodules  are  found  to  be  tuberculous  tumours. 

Treatment. — The  nodules  should  be  excised  as   one  would  excise 


158 


SURGICAL  AFFECTIONS  OF  THE  SKIN. 


cystic  tumours,  without  opening  them ;  if  fresh  ones  form  they  should  also 
be  excised.  These  nodules  are  very  chronic  in  their  course  as  a  rule,  and 
incision  and  scraping  are  not  nearly  so  rapid  or  certain  in  their  results  as 
excision. 

ELEPHANTIASIS. 

DEFINITION. — Elephantiasis  is  an  affection  characterized  by  an  en- 
largement of  parts  due  to  inflammatory  oedema,  especially  connected  with 
the  lymphatic  vessels.  It  differs  from  the  common  oedema,  in  which  a 
simple  serous  fluid  is  poured  out  into  the  tissues,  because  in  elephantiasis, 
the  fluid  is  fibrinous  and  coagulable.  In  addition  to  the  distention  of  the 
tissues  with  this  fluid,  there  is  hypertrophy  of  the  skin  and  subcutaneous 
tissues,  and  not  uncommonly  of  the  other  structures  of  the  limb  as  well. 

CAUSES. — Elephantiasis,  as  a  rule,  is  due  to  some  form  of  lymphatic 
obstruction.  For  example,  tuberculosis  of  the  lymphatic  vessels  and  glands 
will  sometimes  bring  about  the  condition.  It  seems  probable  that  the  con- 
dition is  not  due  merely  to  lymphatic  obstruction,  but  that  a  local  inflam- 
matory state  of  the  tissues  must  also  co-exist.  The  most  usual  cause  of  the 
•endemic  form  of  elephantiasis,  or,  as  it  is  called,  "  elephantiasis  arabum," 
is  the  filaria  sanguinis  hominis.  Here  the  parent  filariae  are  deposited  in 
some  large  lymphatic  vessel,  and  lead  to  its  permanent  blockage,  and  there 
results  from  this  a  varicosity  of  the  lymphatics  below,  and  subsequent 
elephantiasis  of  the  part.  The  parts  usually  thus  affected  are  the  legs  and 
the  external  genitals  in  both  sexes. 

COURSE. — The  endemic  form  is  generally  characterized  by  an  acute 
•onset,  which  often  takes  place  after  fatigue  or  injury,  with  the  occurrence  of 
lymphangitis,  a  certain  amount  of  fever,  headache,  vomiting,  redness  and 
swelling  of  the  parts,  etc.  This  subsides,  and  after  an  interval  further 
attacks  may  occur,  and  so  it  goes  on  until  the  condition  of  elephantiasis  is 
established.  In  the  leg,  the  condition  is  generally  unilateral,  and  the  foot 
is  usually  most  markedly  affected,  but  it  may  reach  up  the  limb  as  far  as 
the  groin.  It  does  not  cause  much  inconvenience,  except  from  the  weight 
•of  the  enlarged  part,  which,  however,  may  in  time  reach  an  enormous  size. 
In  the  external  genitals,  the  parts  chiefly  affected  in  men  are  the  prepuce  or 
the  scrotum  :  chylous  hydrocele  may  sometimes  be  present.  In  women 
the  labia  majora,  and  more  rarely  the  clitoris  are  the  chief  parts  involved. 

TREATMENT. — Very  little  can  be  done  in  the  way  of  a  cure  for 
the  disease.  There  is  no  way  of  reopening  the  lymphatic  vessels,  and  thus 
getting  rid  of  the  obstruction  to  the  lymphatic  flow.  Hence  the  treatment 
consists  either  in  an  attempt  to  reduce  the  swelling  and  hypertrophy  of  the 
parts,  or  in  undertaking  their  actual  removal.  As  regards  the  attempt  to  reduce 
the  swelling,  the  most  obvious  methods,  and  those  which  do  best,  are 
compression  and  massage.  Pressure  is  best  employed  by  means  of  an 
elastic   bandage  applied   fairly  firmly,  and   should   be   supplemented  by 
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massage  night  and  morning.  The  result  is,  however,  very  imperfect. 
Ligature  of  the  main  artery  of  the  limb  has  been  suggested,  but  is  of  very 
doubtful  value.  Compression  of  the  femoral  artery  has  also  been  used,  with  a 
similar  want  of  success.  Punctures  have  been  made  into  the  part,  but 
naturally  without  any  result  beyond  exposing  the  patient  to  great  risks, 
because  erysipelas  is  very  apt  to  develop  after  slight  injuries  to  parts  affected 
by  elephantiasis. 

In  most  cases  the  question  of  excision  of  the  enlarged  part  arises,  and 
though  this  is  not  often  necessary  in  the  case  of  an  extremity,  it  is  frequently 
required  when  the  scrotum,  the  prepuce  or  the  external  genitals  are  affected. 
The  details  of  these  operations,  and  the  general  treatment  for  the  affection, 
will  be  described  under  the  diseases  of  the  genitals. 
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THE  SURGICAL  AFFECTIONS  OF  THE  SKIN  AND 
SUBCUTANEOUS  TISSUES  {Continued). 

TUMOURS  OF  THE  SKIN. 

SEBACEOUS  CYSTS. 

The  most  common  tumours  of  the  skin  are  probably  sebaceous  cysts. 
They  consist  of  a  cavity  lined  with  squamous  epithelium,  and  containing 
epidermic  scales,  sebaceous  matter,  and  cholesterin.  They  originate 
from  a  blocking  of  the  orifice  of  the  sebaceous  duct  and  dilatation  of  the 
gland  behind ;  it  is  usual  to  find  in  the  centre  of  a  cyst  of  this  kind  a 
small  pit  which  corresponds  to  the  blocked  orifice  of  the  duct.  The 
sebaceous  tumours  are  situated  in  the  skin  itself,  and  are  therefore 
distinguished  from  dermoid  cysts  which  occur  in  the  subcutaneous  tissue. 
The  tumours  are  at  first  flattened,  and  then  become  spherical ;  they  are 
closely  connected  with  the  skin,  and  consequently  move  with  it.  They 
generally  occur  in  parts,  such  as  the  scalp,  where  there  is  hain 

TREATMENT.— The  cyst  is  encapsuled,  so  that  if  the  wall  be  defined 
it  can  be  shelled  out  without  difficulty ;  the  cyst-wall  is  very  tough  and  firm 
in  parts  where  the  skin  is  thick  and  coarse,  whereas  it  is  thin  and  easily 
torn  where  the  skin  is  thinner,  as  on  the  face.  In  this  situation  the  cyst- 
wall  is  apt  to  tear  if  pulled  upon,  whereas  in  the  scalp  the  cyst  can  be 
pulled  out,  if  the  skin  be  divided  freely  enough,  the  wall  being  so  firm 
that  it  does  not  tear  even  on  considerable  traction.  If  any  part  of  the 
wall  be  left  behind  the  cyst  will  re-form. 

Sebaceous  cysts  of  the  Scalp. — The  hair  must  be  shaved  for  at  least 
half  an  inch  around  the  tumour.  Patients  often  object  strongly  to  this, 
but  it  must  be  done.  The  skin  and  hair  around  are  rubbed  over  with 
turpentine,  thoroughly  scrubbed  and  washed  with  strong  mixture,  and  the 
hair  converted  into  an  antiseptic  mass  by  rubbing  into  it  double  cyanide 
of  mercury  and  zinc  powder  made  into  a  paste  with  a  1-20  carbolic  acid 
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solution  ;  this  is  rubbed  in  until  the  hair  is  thoroughly  impregnated  with 
it.  A  narrow-bladed  knife  is  then  inserted  through  the  skin  on  one  side 
of  the  cyst  and  pushed  right  through  its  centre  until  the  point  emerges 
at  the  corresponding  spot  on  the  opposite  side,  when  the  surgeon  cuts 
upwards,  dividing  everything  and  bringing  the  knife  right  out  (see  Fig.  67). 
In  this  manner  the  upper  half  of  the  sebaceous  cyst  is  cut  through,  and  on 
pushing  aside  the  skin  the  divided  wall  can  be  readily  seen  after  its  contents 
have  been  squeezed  out.  By  catching  hold  of  this  wall  and  gently  pulling 
upon  it,  it  is  generally  easy  to  enucleate  the  whole  cyst.  The  only  difficulty 
in  the  scalp  is  when  inflammation  has  occurred  and  the  cyst  is  adherent 
to  the  skin  ;  if  this  be  the  case  it  is  necessary  to  cut  away  the  adherent 


Fig.  67. — Methods  ok  removal  of  Sebaceous  Cvsts.  In  A  and  B  are  shown 
the  stages  of  the  removal  when  the  cyst  wall  is  thick  and  firm,  e.g.  on  the  scalp.  The 
cyst  is  first  cut  across  by  transfixion,  and  its  contents  squeezed  out ;  then,  as  shown  in  B. 
the  wall  is  laid  hold  of  by  catch-forceps  and  traction  exerted.  The  wall  pulls  out  and 
only  a  mere  touch  of  the  knife  is  required.  In  C  the  cyst  is  dissected  down  upon  from 
outside,  a  portion  of  the  thinned  skin  being  included  in  the  elliptical  incision  ;  this 
method  is  most  suited  to  the  thin-walled  cysts  on  the  face. 

portion  of  the  skin  as  well  as  the  cyst.  It  is  not  uncommon  to  get  con- 
siderable inflammation  in  sebaceous  cysts  of  the  scalp  owing  to  the  friction 
of  the  hat  or  to  other  forms  of  irritation. 

After  the  bleeding  has  been  stopped,  the  wound  is  stitched  up,  gauze 
dressings,  so  arranged  as  to  form  a  pad  which  presses  the  superficial  and 
deeper  parts  together  applied,  and  a  mass  of  salicylic  wool  and  a  firm 
bandage  put  on  over  them.  These  should  be  removed  in  about  three  days, 
the  stitches  taken  out,  and  the  surface  of  the  wound  and  the  hair  around 
covered  with  fresh  cyanide  paste.  No  other  dressing  is  necessary,  and  the 
hair  can  be  combed  over  the  wound  and  the  patient  allowed  to  go  about 
without  anything  being  noticeable. 

Sebaceous  cysts  of  the  Face. — In  the  case  of  sebaceous  cysts  on  the 
face  and  other  parts  where  the  skin  is  thin,  it  is  better  to  proceed 
differently,  dissecting  down  upon  the  tumour  from  without  inwards,  and 
enclosing  in  the  incision  an  oval  piece  of  skin  corresponding  to  the  thinnest 
part.  If  this  be  not  done,  too  much  skin  will  be  left,  and  the  portion  that 
is  dissected  off  may  lose  its  vitality ;  besides  this,  to  dissect  off  the  skin 
from  the  top  of  the  sebaceous  cyst  is  a  very  difficult  matter.  After 
making  this  oval  incision,  it  is  generally  easy  to  shell  the  tumour  out  of  its 
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bed.  The  edges  of  the  skin  can  then  be  brought  together  by  two  or  three 
fine  horsehair  stitches,  care  being  taken  not  to  allow  the  thin  edges  of  the 
skin  to  become  inverted. 

DERMOID  CYSTS. 

These  tumours  have  already  been  referred  to  (Part  I.,  p.  272).  They 
are  very  frequently  met  with  in  the  subcutaneous  tissues  about  the  angles 
of  the  orbits  or  in  the  neck,  in  connection  with  imperfectly  obliterated 
branchial  clefts.  The  lining  wall  of  the  cyst  closely  resembles  normal  skin 
in  structure,  and  is  furnished  with  sebaceous  glands,  and  often  with  distinct 
follicles  bearing  hairs.  The  contents  of  the  cyst  is  generally  a  thick  pultaceous 
material  often  containing  masses  of  hair  and  sometimes  teeth  or  even  bone. 
They  are  not  adherent  to  the  skin  unless  they  have  been  subjected  to 
irritation,  and  they  often  extend  deeply  between  muscles  and  other  structures. 

Treatment. — Complete  excision  is  the  only  method  likely  to  be 
successful ;  unless  the  entire  wall  be  removed  the  cyst  will  invariably  re-form, 
or  a  persistent  sinus  will  result.  When  they  are  adherent  to  the  skin  a 
portion  of  this  structure  must  also  be  excised.  Dermoids  are  usually  quite 
easily  separated  from  the  surrounding  structures,  but  when  they  run  deeply 
amongst  muscles,  etc.,  the  dissection  required  for  their  complete  removal  is 
often  tedious  and  difficult ;  this  point  will  be  referred  to  again  when  we 
deal  with  cysts  of  the  neck.  In  these  latter  cases  especially  the  most 
strict  regard  must  be  paid  to  asepsis  ;  any  failure  in  that  respect  may  entail 
the  most  serious  results. 

FIBROMATA. 

These  tumours  of  the  skin  may  occur  either  in  the  form  of  dense,  hard 
fibromata,  or,  more  commonly,  as  the  soft  pedunculated  variety  on  the 
surface  of  the  skin.  The  soft  fibromata  may  be  solitary,  but  are  usually 
multiple — the  condition  known  as  molluscum  fibrosum. 

MOLLUSCUM  FIBROSUM. — In  this  there  are  soft  pedunculated 
pendulous  tumours,  which  form  small  tags  or  large  masses.  Sometimes 
the  whole  body  may  be  more  or  less  covered  with  these  growths ;  some- 
times only  a  few  large  pendulous  masses  may  be  present.  They  are  not 
dangerous  to  life,  but  they  are  often  unsightly  ;  sometimes  they  get  abraded 
and  become  the  starting  point  of  some  septic  trouble,  and  give  rise  to  a 
great  deal  of  pain. 

Treatment. — When  the  pendulous  masses  are  solitary  they  may  be 
simply  snipped  off,  and  a  collodion  dressing  put  over  the  small  wound 
left.  When  the  body  is  more  or  less  covered  with  them,  it  is  obviously 
inadvisable  to  remove  them  all ;  only  those  which  are  situated  where  they 
cause  inconvenience  should  be  snipped  off. 

When  pendulous  masses  are  present,  a  wedge-shaped  portion  may  be 
cut  out,  or  even  the  whole  mass  may  be  excised,  according  to  its  size  and 
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situation,  and  the  edges  of  the  skin  brought  together.  The  hard  fibromata 
are  simply  shelled  out  of  the  skin  by  means  of  a  suitable  incision  parallel 
to  the  long  axis  of  the  tumour. 

MOLES. — A  mole  is  a  soft  fibromatous  thickening  of  the  skin,  with  or 
without  hypertrophy  of  the  hair  follicles  and  the  pigmentary  layer ;  it  may 
or  may  not  be  pigmented. 

Treatment. — The  danger  of  pigmented  moles  is  that  they  may  become 
the  starting  point  of  melanotic  sarcomata  as  the  patient  gets  older,  and,  there- 
fore, if  there  are  only  one  or  two  isolated  pigmented  moles  present  it  is 
best  to  excise  them  whether  they  are  causing  disfigurement  or  not.  Hairy 
pigmented  moles  on  the  face  are  very  unsightly,  and  should  be  cleanly 
and  completely  excised  wherever  possible.  Even  in  the  most  extensive 
•cases,  excision  followed  by  immediate  skin-grafting  will  give  a  very  good 
result.  When  grafting  in  these  cases  it  is  important  to  try  to  cut  one  single 
graft  broad  enough  to  completely  cover  the  raw  surface,  as  otherwise  the 
lines  of  junction  of  different  grafts  may  be  a  source  of  subsequent  disfigure- 
ment. 

When  there  is  a  very  large  hairy  mole,  whose  size  forbids  excision,  for 
instance  on  the  forehead,  the  plan  suggested  by  Mr.  Horsley  may  be  put 
into  practice  with  great  benefit.  A  flap  containing  the  mole  is  turned 
downwards,  and  then  the  deeper  part  is  shaved  away  until  the  hair  follicles 
are  completely  removed.  The  flap  can  then  be  replaced  and  no  further 
growth  of  hair  will  occur  ;  the  pigmentation  of  course  remains. 

PAINFUL  SUBCUTANEOUS  TUMOUR.— This  is  a  form  of  fibrous 
tumour  involving  a  nerve  trunk  or  one  of  its  branches.  It  is  generally 
very  small,  intensely  tender  to  the  slightest  touch,  and  sometimes,  apart 
from  pressure,  gives  rise  to  neuralgic  pain,  which  radiates  from  the  point 
where  the  tumour  is  situated  towards  the  periphery  of  the  limb,  and  may 
be  accompanied  by  muscular  spasm. 

Treatment. — Where  it  is  diagnosed  and  localized,  the  treatment  is  to 
extirpate  the  tumour  ;  but  usually  these  patients  become  highly  neurotic, 
and  it  is  necessary  in  addition  to  employ  treatment  suitable  for  hysteria. 

Various  other  tumours  of  the  skin  such  as  angiomata,  lymphan- 
giomata,  etc.,  have  already  been  referred  to  (see  Part  I.,  p.  264). 

CANCEROUS  TUMOURS. 

These  may  occur  under  three  forms,  namely,  Sarcoma,  Rodent  Ulcer 
and  Epithelioma. 

SARCOMATA  of  the  skin,  with  the  exception  of  the  melanotic  form, 
are  not  common,  and  when  met  with  must  be  treated  on  general  princi- 
ples, viz.  :  complete  excision,  and  the  removal  of  recurrent  nodules  should 
they  occur  (see  Part  I.,  p.  262). 

RODENT  ULCER  begins  insidiously,  very  often  on  some  pre- 
existing lesion,  such  as  a  mole,  or  a  scar,  and  leads  to  the  formation  of 
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an  ulcer  with  a  reddish  base  devoid  of  granulations,  indolent,  and  with 
very  little  thickening,  either  about  the  base  or  the  edges.  Sometimes  the 
latter  are  sharply  cut  and  occasionally  the  epithelium  makes  an  attempt  to 
spread  over  the  surface  of  the  ulcer.  The  condition  is  a  true  cancer,  the 
cells,  however,  not  being  squamous  epithelium  but  smaller  elongated  cells, 
and  the  tumour  tends  to  break  down  and  ulcerate  almost  as  fast  as  it 
grows.  The  disease  goes  on  steadily  if  left  to  itself,  and  gradually  destroys 
all  the  tissues  that  it  encounters  in  its  spread  ;  its  rate  of  growth  is  exceed- 
ingly slow.  It  may  occur  on  any  part  of  the  body,  but  its  most  common 
seat  is  the  face.    The  glands  do  not  become  affected. 

Treatment. — The  best  treatment  of  rodent  ulcer  wherever  feasible  is 
excision  of  the  growth.  This  should  be  particularly  free ;  it  is  remarkable 
with  what  readiness  the  disease  recurs.  The  incision  for  its  removal  should 
not,  unless  in  quite  small  ulcers,  be  less  than  an  inch  beyond  its  margin 
in  every  direction,  and  should  also  extend  well  beneath  the  under  surface 
of  the  growth.  When  it  is  possible  to  excise  a  rodent  ulcer  at  quite  an 
early  period,  the  result  is  very  satisfactory.  In  the  later  stages,  however, 
especially  when  the  ulcer  is  about  the  eye,  it  may  be  impossible  to  excise 
it  completely,  or  to  get  far  enough  beyond  it,  and  then  recurrence  takes 
place  immediately.  When  complete  excision  is  impossible,  it  is  best  to 
remove  as  much  as  is  feasible  and  to  destroy  the  rest  with  caustics,  such  as 
chloride  of  zinc  paste  or  sulphuric  acid. 

The  chloride  of  zinc  is  made  into  a  paste  by  mixing  one  part  of  the 
drug,  four  parts  of  flour,  and  a  twentieth  part  of  extract  of  opium  with 
sufficient  water  to  make  a  stiff  paste ;  the  opium  is  added  to  relieve 
pain.  The  paste  is  then  rolled  out  into  a  cake  of  suitable  size  to  cover 
the  raw  surface  to  which  it  is  to  be  applied,  and  about  a  quarter  of  an 
inch  in  thickness.  It  should  be  left  on  for  from  twenty-four  to  forty- 
eight  hours  if  the  patient  can  tolerate  it ;  in  that  time  it  will  destroy  the 
soft  parts  over  the  area  to  which  it  is  applied  for  a  depth  varying  from 
half  an  inch  to  an  inch  and  a  half.  After  the  caustic  action  has  ceased, 
hot  boracic  fomentations  are  applied  until  the  slough  has  separated ; 
boracic  ointment  of  full  strength  is  then  employed  until  granulation  is  com- 
plete, when  the  quarter-strength  ointment  should  be  substituted  until 
cicatrization  has  taken  place.  If  the  sore  left  be  large,  it  may  be  skin- 
grafted  after  granulation  is  complete.  Should  any  points  have  escaped  the 
action  of  the  chloride  paste,  they  may  be  attacked  by  packing  firmly  over 
them  small  pieces  of  moist  gauze  covered  with  the  solid  chloride.  Although 
this  caustic  is  most  efficacious  in  its  action,  the  pain  it  gives  rise  to  is  often 
almost  intolerable,  and  the  patient  frequently  requires  to  be  kept  fully 
under  the  influence  of  morphine. 

Sulphuric  acid  is  also  a  rapid  and  efficient  caustic,  and  is  valuable  in 
the  smaller  and  more  superficial  varieties  of  rodent  ulcer  that  cannot  be 
satisfactorily  excised ;  its  action  is  more  rapid  and  more  localized  than  that 
of  the  chloride  of  zinc,  and  the  pain  is  not  so  intense.     It  can  either 
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be  applied  by  means  of  a  glass  brush  to  the  surface,  but,  used  in  this  way, 
its  action  is  very  slight  and  a  much  better  method  is  to  convert  the  pure 
acid  into  a  paste  by  mixing  it  with  one-third  of  its  weight  of  powdered 
asbestos  and  spreading  this  with  a  glass  rod  or  spatula  over  the  sore. 
The  after-treatment  is  the  same  as  when  chloride  of  zinc  is  used. 

EPITHELIOMA. — Two  forms  of  this  affection  are  met  with  in  the  skin, 
namely,  the  flat  superficial  form  and  the  tuberous  variety.  The  flat 
epithelioma  is  a  superficial  hardness  of  the  skin,  a  kind  of  parchment 
induration  usually  beginning  in  an  old  sebaceous  nodule  or  a  small  mole, 
and  generally  occurring  in  old  people.  It  is  not  particularly  malignant,  and 
may  exist  for  a  considerable  time  before  enlargement  of  the  glands  takes 
place. 

Treatment. — This  is  particularly  satisfactory  ;  by  excising  the  in- 
durated area,  the  disease  is  generally  put  a  stop  to,  and,  as  the  incision  thus 
made  is  quite  small,  a  few  stitches  generally  suffice  to  bring  the  cut  edges 
together.  As  a  matter  of  fact,  excision  should  be  at  once  practised  in  old 
people  who  come  with  any  enlarging  nodule  about  the  face,  especially 
an  old  sebaceous  patch  or  a  mole  that  has  existed  for  many  years  and 
has  recently  begun  to  increase  in  size.  It  will  generally  be  found,  under 
the  microscope,  that  the  nodule  is  epitheliomatous,  but  that  the  epithelioma 
is  limited  to  the  surface  of  the  skin. 

The  tuberous  epitheliomata  are  much  more  malignant,  and  give  rise, 
at  a  comparatively  early  stage,  to  infection  of  the  glands.  They  must,  of 
course,  be  excised,  and  the  extent  of  the  operation  will  depend  on  the 
situation  of  the  growth ;  a  description  of  the  operations  will  therefore  be  left 
until  we  come  to  deal  with  the  regions  in  which  they  occur.  The  glands,  if 
enlarged,  should  also  be  excised.  The  question  of  interest  is  whether  the 
nearest  lymphatic  glands  should  be  removed  at  the  first  operation.  The 
condition  here  is  different  from  that  of  the  axilla,  where  we  have  only  to  do 
with  a  single  group  of  glands  ;  with  the  cases  under  consideration,  it  is  not 
always  easy  to  be  sure  which  glands  will  enlarge  first,  and  therefore,  unless 
the  glands  be  obviously  enlarged,  the  best  treatment  is  for  the  surgeon  to 
content  himself  with  excising  the  primary  growth.  The  glands  should  be 
subsequently  cleared  out  as  soon  as  any  enlargement  is  noticed.  One  other 
point  is  also  of  importance,  namely,  whether  it  is  necessary  to  excise  the 
lymphatic  vessels  and  fat,  lying  between  the  primary  tumour  and  the  glands, 
as  is  so  strongly  to  be  recommended  in  breast  cancer.  It  seems,  however, 
that  in  most  cases  of  the  kind  which  we  are  now  considering,  it  is  not 
necessary.  The  lymphatic  vessels  very  seldom  become  infected  in  their 
course  from  the  primary  tumour  to  the  glands.  Why  this  should  be  so  is 
not  very  clear,  but  it  is  a  clinical  fact  and  the  condition  differs  from 
that  in  breast  cancer,  where  the  lymphatic  vessels  become  infected  very 
early. 
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KELOID. 

The  keloid  condition  of  scars  has  already  been  mentioned  (Part  L,  Chap. 
XL,  p.  224),  but  we  may  here  refer  to  the  true  or  Alibert's  keloid,  which  is 
supposed  to  arise  spontaneously.  These  tumours  are  chiefly  situated  in  front 
of  the  sternum  and  begin  as  small  tubercles  which  slowly  increase  in  size, 
sometimes  by  the  coalescence  of  neighbouring  nodules,  until  they  form  a  firm, 
more  or  less  prominent  tumour  with  an  unequal  surface,  an  irregular  shape, 
and  edges  of  a  rosy  or  violet  colour  running  out  in  the  form  of  ridges. 

TREATMENT. — This  must  be  on  lines  similar  to  that  for  false  keloid 
(see  Part  I.,  Chap.  XL,  p.  224).  Excision  is  equally  unsatisfactory  in  both,  the 
scar  tending  to  become  keloid  again.  At  the  same  time  it  is  possible  that, 
by  excision,  a  large  broad  tumour  may  be  converted  into  a  linear  one. 


CHAPTER  X. 


THE  SURGICAL  AFFECTIONS  OF  THE  NAILS. 

Various  anomalies  of  growth  and  degenerations  of  the  nails  occur,  but 
of  these  it  is  hardly  necessary  to  speak,  because  there  is  no  special  treat- 
ment applicable  to  them. 

HYPERTROPHY. 

Hypertrophy  of  the  nails  is  not  uncommon,  the  nails  becoming  thickened 
and  marked  by  transverse  depressions,  while  the  tip  of  the  nail  becomes 
unduly  curved.  In  old  people  the  nail  of  the  great  toe  and  sometimes, 
to  a  lesser  extent,  those  of  the  others  may  assume  the  shape  of  a  horn, 
the  point  of  which  turns  over  towards  the  sole  or  curves  round  and 
threatens  to  grow  into  either  the  nail  matrix  or  the  free  end  of  the  toe. 
This  affection  is  often  a  result  of  inflammation  or  injury,  and  is  called 
onychia  gryphosa. 

Treatment. — For  these  conditions  there  is  no  special  treatment.  In 
onychia  gryphosa,  when  the  nail  assumes  the  shape  of  a  horn,  it  must 
be  carefully  pared,  as  otherwise  its  tip  will  grow  into  the  matrix  and  cause 
ulceration.  When  the  horn  is  very  massive  and  dense  the  entire  nail  and 
its  matrix  may  require  removal. 

INJURIES. 

CONTUSIONS. — Among  injuries  of  the  nails  contusions  call  for 
mention,  as  they  are  often  followed  by  separation  of  the  nail  from  its  bed. 
The  effect  of  the  contusion  is  usually  to  cause  haemorrhage  between  the 
nail  and  the  matrix ;  when  the  latter  has  been  badly  contused,  and 
blood  is  seen  as  a  black  mass  beneath  the  nail,  separation  of  the  nail 
can  sometimes  be  prevented  by  making  a  hole  through  it  over  the  haemorr- 
hage so  as  to  allow  the  blood  to  escape.  This  is  easily  done  by  scraping 
with  a  piece  of  glass  or  the  edge  of  a  knife  until  the  nail  is  thin  enough 
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to  permit  of  the  introduction  of  one  blade  of  a  pair  of  sharp-pointed 
scissors.  The  operation  is  quite  painless ;  a  small  antiseptic  dressing  should 
be  applied  to  prevent  the  occurrence  of  suppuration  beneath  the  nail. 

FOREIGN  BODIES  lodged  beneath  the  nail  should  be  removed  at 
once,  because  they  not  only  cause  much  pain  at  the  time,  but  are  very 
apt  to  lead  to  suppuration,  and  possibly  irregular  destruction  of  the  matrix 
and  consequent  deformity  of  the  nail.  After  extraction  of  the  foreign 
body  it  is  always  a  good  plan  to  snip  away  the  portion  of  the  nail  beneath 
which  it  lay  by  means  of  a  sharp-pointed  pair  of  scissors,  and  then  to  apply 
a  small  boracic  fomentation  for  24  hours.  Unless  this  be  done  there  is 
considerable  danger  of  septic  trouble,  as,  should  the  wound  suppurate, 
there  is  little  chance  of  the  septic  products  escaping  freely. 

INFLAMMATORY  AFFECTIONS. 

ONYCHIA. — The  most  important  affections  of  the  nails  are  those 
which  are  grouped  together  under  the  name  onychia.  This  term  is  applied 
to  inflammations  of  the  soft  parts  around  the  nail,  or  of  the  matrix  beneath 
it ;  there  are  several  forms  of  onychia. 

Acute  traumatic  onychia  is  the  ordinary  inflammatory  condition 
under,  or  at  the  side  of,  a  nail,  which  is  usually  caused  by  the  presence 
of  a  foreign  body,  as  for  example  a  splinter  of  wood.  This  is  followed  by 
suppuration,  and  small  collections  of  pus  form  under  the  nail  and 
open  in  front  or  at  the  side  of  it,  and  the  result  may  be  that  the  nail 
is  lost. 

Treatment. — The  foreign  body  must,  of  course,  be  removed  at  once 
if  it  can  be  recognized,  but  if  not,  the  pus  should  be  evacuated  by  gently 
detaching  the  nail  from  the  matrix  until  the  abscess  is  reached,  and  then 
clipping  away  the  detached  portion.  This  can  sometimes  be  done  by  freezing 
with  a  local  anaesthetic  such  as  anestile,  but  when  the  affection  is  too 
painful  for  this,  a  general  anaesthetic,  such  as  nitrous  oxide,  should  be 
employed.  When  the  small  drop  of  pus  is  evacuated,  and  the  nail  over  it 
cut  away,  the  inflammation  quickly  ceases  under  the  application  of  wet 
boracic  dressings  (see  Part  I.,  p.  48).  The  affected  portion  of  the  matrix 
will  recover,  and  the  nail  will  grow  quite  well  afterwards. 

Ingrowing  Toe-nail. — A  second  form  of  onychia  which  gives  rise  to 
a  great  deal  of  trouble  is  that  known  as  lateral  onychia,  or  as  it  is  com- 
monly called,  from  the  fact  that  it  exclusively  affects  the  toe,  "  ingrowing 
toe-nail."  In  this  condition  there  is  inflammation  of  the  matrix  and  skin 
at  the  side  of  the  nail,  generally  on  the  outer  side  of  the  great  toe.  It 
usually  occurs  in  young  male  adults  of  the  working  class,  who  have  much 
walking  to  do,  who  do  not  keep  the  feet  clean,  who  wear  badly-fitting 
boots,  and  cut  the  great  toe  nail  so  short  that  it  does  not  project  beyond 
the  soft  parts.  The  result  is  that  the  nail  is  pressed  down  and  irritates  the 
lateral  fissure  or,  what  comes  to  the  same  thing,  the  soft  parts  of  the  toe 
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are  pressed  up  against  the  nail ;  hence  as  a  rule  the  affection  occurs  near  the 
free  end  of  the  nail.  It  begins  with  slight  pain  and  swelling,  which  impede 
walking,  and  then  abrasion  and  ulceration  soon  occur  and  spread  backwards 
along  the  lateral  groove.  In  bad  cases  the  suppuration  is  abundant  and 
foetid,  there  is  a  good  deal  of  swelling,  and  the  granulations  are  exuberant. 
The  condition  is  often  a  serious  one,  on  account  of  the  pain  and  lameness 
it  induces,  and  also  on  account  of  the  risk  of  lymphangitis. 

Treatment. — This  will  vary  according  to  the  stage  of  the  disease,  but 
in  all  cases  what  may  be  termed  the  hygiene  of  the  foot,  should  be 
carefully  attended  to.  The  nails  should  be  cut  square,  and  their  edges 
should  project  slightly  beyond  the  soft  parts  ;  the  feet  should  be  kept 
thoroughly  clean,  the  socks  changed  frequently,  and  the  patient  should 
wear  well-fitting  shoes  or  boots.  If  the  case  be  seen  before  any  ulceration 
has  occurred,  it  sometimes  suffices  to  introduce  a  minute  pad  of  boracic 
lint  beneath  the  nail  so  as  to  take  off  the  pressure  of  its  edge,  the  other 
points  as  to  the  hygiene  of  the  foot  being  carefully  attended  to.  This 
procedure  is  most  likely  to  succeed  when  the  nail  is  thick  and  well- 
developed  ;  when  it  is  thin  and  papery  it  is  of  little  use.  If,  however, 
ulceration  has  taken  place,  this  plan  will  not  suffice. 

In  the  later  stages,  various  other  methods  are  resorted  to,  but  all,  with  one 
exception,  are  more  or  less  ineffectual.  Some  surgeons  content  themselves 
with  cauterizing  the  prominent  granulations,  either  by  the  application  of  nitrate 
of  silver  or  by  dusting  them  over  with  crystals  of  nitrate  of  lead,  and  inter- 
posing a  pad  of  dressing,  a  piece  of  tin-foil,  etc.,  beneath  the  edge  of  the  nail  ; 
others  clip  away  the  portion  of  the  nail  which  is  pressing  on  the  skin — an 
exceedingly  bad  plan,  as  it  really  aggravates  the  trouble  in  the  end — and 
others  again  remove  half  or  the  whole  of  the  nail.  If  it  be  desired  to  remove 
the  whole  or  one  half  of  the  nail,  the  patient  is  put  under  an  anaesthetic — 
gas  is  generally  sufficient — and  then  if  one  half  of  the  nail  is  to  be  removed, 
one  blade  of  a  pair  of  sharp-pointed  scissors  is  passed  down  in  the  middle 
line  between  the  nail  and  the  matrix  right  to  the  root,  the  nail  is  split 
down  the  centre,  and  the  half  on  the  side  affected  torn  away  by  forceps. 
If  the  whole  nail  is  to  be  removed,  it  is  detached  and  torn  off  by  forcible 
traction  with  a  special  pair  of  forceps  termed  "  onychia  forceps,"  one  blade 
of  which  is  thrust  down  between  the  nail  and  the  matrix,  well  to  the  root 
of  the  nail  in  the  middle  line,  and  then  on  closing  the  blades  the  nail  is 
firmly  grasped  between  the  blades  and  wrenched  from  its  bed  after  being 
loosened  by  turning  the  forceps  forcibly,  first  to  one  side  and  then  to 
the  other. 

None  of  these  methods,  however,  are  quite  satisfactory.  After  removal 
of  half  or  the  whole  of  the  nail  recurrence  of  the  trouble  is  very  apt  to 
take  place  as  the  fresh  nail  grows,  and  nothing  short  of  the  destruction 
of  the  matrix  on  the  affected  side  of  the  toe  is  sufficient  to  prevent  it.  In 
some  cases  this  may  be  done  effectually  after  removal  of  the  nail  by  care- 
fully paring  away  the  matrix  with  a  knife,   but  it  is  very  uncertain,  as 
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portions  are  apt  to  be  left  behind.  In  order  to  make  sure  of  a  successful 
result,  the  following  simple  operation  is  the  best.  The  patient  being  under 
an  anaesthetic,  a  lateral  flap  (see  Fig.  68)  is  cut  at  the  side  of  the  toe  by 
entering  the  knife  vertically  at  the  base  of  the  nail  just  outside  the  ulcerated 
area.  The  point  of  the  knife  as  it  comes  against  the  ungual  phalanx 
is  carried  around  it,  immediately  outside  the  bone  and  in  contact  with  it, 
and,  finally,  the  point  may  be  protruded  on  the  plantar  surface  of  the  toe 


Fig.  68. — Operation  for  Ingrowing  Toe-Nail.  In  A  is  shown  the  method  of 
cutting  the  lateral  flap.  In  B  the  flap  has  been  cut,  the  portion  of  the  nail  removed  and 
the  matrix  beneath  cut  away.  In  C  is  shown  the  second  method  of  performing  the 
operation  without  forming  a  flap  ;  a  deep  wedge-shaped  gap  is  produced.  D  shows  the 
final  result  in  both  cases,  when  the  parts  are  brought  together. 


at  the  point  opposite  to  the  one  at  which  it  was  entered.  A  lateral 
flap  is  then  made  by  carrying  the  knife  straight  forward  and  bringing  it 
it  out  beyond  the  nail.  It  is  not  always  necessary  to  make  a  wound 
on  the  plantar  surface.  If  the  cut  be  carried  well  downwards  in  front  the 
flap  can  generally  be  turned  aside  without  making  any  incision  on  the 
under  surface  of  the  toe.  The  nail  is  now  split  down  by  scissors  from 
the  free  edge  to  the  base  a  little  to  the  outer  side  of  the  centre,  and  the 
portion  on  the  affected  side  is  pulled  away  by  forceps.  The  matrix 
beneath  the  portion  thus  removed  is  then  completely  dissected  away.  Care 
must  be  taken  to  remove  it  right  back  to  its  extreme  limit,  for  it  must  be 
remembered  that  the  matrix  extends  backwards  beneath  the  skin  for  about 
a  quarter  of  an  inch ;  if  any  portion  be  left  behind  it  will  give  rise  to 
fresh  growth  of  nail.  When  this  has  been  done,  there  is  a  flap  at  the  side 
of  the  toe  and  a  raw  surface  corresponding  to  what  was  previously  the 
outer  portion  of  the  nail.  The  flap  is  then  made  to  cover  this  raw 
surface,  and  is  fixed  in  position  by  two  or  three  stitches. 

The  result  of  this  operation  is  that  no  nail  grows  on  the  side  operated 
upon,  and,  as  the  edge  of  the  remaining  portion  of  the  nail  is  on  a  higher 
level  than  the  skin,  the  soft  parts  cannot  be  pressed  up  against  it,  and  no 
recurrence  can  therefore  take  place,  even  though  tight  boots  be  worn,  or 
even  though  the  affected  toe  be  on  the  top  of  the  one  next  to  it.  The 
wound  usually  heals  by  first  intention,  and  after  a  fortnight  no  further 
dressings  are  necessary,  and  the  patient  may  be  allowed  to  walk  about. 
The  disinfection  of  the  toe  before  operation  must  be  carried  out  with  the 
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minuteness  required  for  all  operations  in  this  situation ;  micro-organisms  are 
very  abundant  in  the  folds  about  the  toes  and  nails. 

Syphilitic  Onychia  may  either  develop  in  the  nail  itself,  when  it  is 
called  ungual  onychia,  or  around  it,  in  which  case  it  is  said  to  be  of  the 
peri-ungual  variety. 

(a)  Ungual  onychia. — The  first  form  of  syphilitic  onychia  chiefly  affects 
the  nails  of  the  hands,  which  become  friable  and  often  partially  detached. 
It  is  a  condition  closely  resembling  psoriasis,  and  occurs  about  the  same 
time  as  the  squamous  syphilides  on  the  skin. 

Treatment. — This  is  mainly  that  for  secondary  syphilis  (see  Part  I., 
p.  231).  In  addition,  the  finger  should  be  wrapped  up  in  mercurial  plaster 
or  unguentum  hydrargyri,  or  a  5%  oleate  of  mercury  may  be  rubbed  into 
and  beneath  the  nail. 

(b)  Peri-ungual  onychia. — The  more  common  and  troublesome  form  of 
syphilitic  onychia  is  that  in  which  the  parts  around  the  nail  are  attacked  ; 
the  affection  may  be  of  two  forms — dry  or  ulcerating.  The  dry  form  is 
really  a  papular  or  papulosquamous  syphilide  occurring  at  the  fold  of  the 
nail.  The  inflammation  is,  however,  pretty  severe,  and  at  first  sight  it 
may  be  thought  to  be  of  a  suppurative  character  ;  no  suppuration  or  ulcera- 
tion however  takes  place.    This  condition  is  treated  similarly  to  the  last. 

At  a  somewhat  later  period  of  secondary  syphillis  ulceration  is  met  with, 
and  this  is  chiefly  due  to  the  presence  of  condylomata  about  the  base  of 
the  nail,  and  is  most  frequent  on  the  toes.  The  result  is  that  a  fungating 
ulceration,  with  an  abundant  foetid  sero-purulent  secretion,  occurs  about  the 
nail  ;  it  may  entirely  surround  the  latter,  or  it  may  only  affect  one  side  ;  in 
the  former  case  the  nail  falls  off,  and  the  condition  is  more  tractable.  In 
some  cases  it  extends  deeply,  and  may  lead  to  disease  of  the  bone. 

The  treatment  of  this  form  of  syphilitic  onychia  is  essentially  that  of 
secondary  syphilis.  The  application  of  mercurial  ointment,  a  5%  oleate 
of  mercury,  or  a  dusting  powder  of  calomel  and  starch  (1  to  3)  to  the 
part,  are  of  considerable  use,  and,  in  addition,  it  is  advisable  to  remove  the 
whole  nail ;  it  is  rare  for  the  disease  to  be  cured  until  this  has  been  done. 
The  unhealthy  ulcerated  surface  should  then  be  thoroughly  cauterized  with 
nitrate  of  silver  or  acid  nitrate  of  mercury,  and  the  mercurial  preparations 
above-mentioned  applied  to  it.  As  a  rule,  the  affection  subsides  rapidly 
under  this  treatment,  combined  with  that  appropriate  for  secondary  syphilis 
in  general,  and  the  new  nail  grows  again  without  any  particular  deformity. 

Tuberculous  onychia. — The  fourth  form  of  onychia  is  tuberculous 
onychia,  which  is  more  often  termed  onychia  maligna.  This  is  a  disease 
which  occurs  in  infancy  or  adolescence,  and  is  probably  always  of  a  tuber- 
culous nature.  In  scrofulous  people  a  traumatic  onychia  frequently  develops 
into  this  form,  instead  of  getting  well,  as  would  be  the  case  were  the  patient 
healthy.  The  disease,  which  may  involve  several  fingers,  gives  rise  to  a 
livid  swelling,  at  first  at  the  base  of  the  nail  and  later  on  spreading  around 
it.    This  swelling  ulcerates  and  fungates,  the  nail  becomes  black  and  soft, 
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and  falls  off ;  or  the  condition  may  begin  with  an  abcess  beneath  the  nail, 
which  falls  off  and  leaves  an  ulcerating  surface  beneath. 

Treatment. — The  nail  should  be  removed,  the  softened  tissue  thor- 
oughly scraped  away,  and  the  part  sponged  over  with  undiluted  carbolic 
acid.  The  best  dressing  to  use  at  first  is  wet  iodoform  gauze  sprinkled 
plentifully  with  iodoform,  with  a  piece  of  mackintosh  outside,  which  keeps 
it  moist,  and  forms  a  wet  antiseptic  fomentation.  Subsequently,  when  the 
parts  assume  a  healthy  aspect,  the  dilute  boracic  ointment  (one  quarter 
the  pharmacopceial  strength)  may  be  substituted.  In  addition  to  this  local 
treatment,  the  general  principles  of  treatment  for  tuberculosis,  which  have 
already  been  referred  to  in  Part  I.,  p.  245,  must  be  attended  to. 

TUMOURS. 

Sub-ungual  exostoses. — This  is  the  term  applied  to  little  tumours 
which  grow  beneath  the  nails.  In  some  cases,  however,  they  are  not  really 
exostoses,  but  are  softer  tumours  of  a  fibromatous  or  papillomatous  nature, 
and  indeed  are  not  infrequently  sarcomatous.  They  press  up  the  nail  and 
cause  a  good  deal  of  pain,  and  the  treatment  is  to  remove  the  nail  and 
cut  or  gouge  away  the  tumour ;  if  there  be  a  suspicion  that  the  growth  is 
malignant,  amputation  of  the  toe  should  be  performed. 


CHAPTER  XI. 


THE  SURGICAL  AFFECTIONS  OF  THE  LYMPHATIC  VESSELS. 

INJURIES. 

WOUNDS  of  the  lymphatic  vessels  only  come  under  notice  when  the 
larger  trunks  are  injured.  Should  this  happen  in  an  open  wound  there  is 
a  free  escape  of  lymph  from  the  injured  vessel,  and  the  condition  known  as 
lymphorrhagia  is  produced.  This  may  lead  to  the  occurrence  of  a  fistula 
from  which  lymph  escapes,  and  which  is  very  difficult  to  heal.  As  a  rule, 
however,  although  in  many  operations  a  large  number  of  lymphatic  vessels 
are  divided,  there  is  very  little  trouble  of  this  kind.  The  discharge  of 
lymph  may  be  copious  at  first,  but,  as  it  is  mixed  with  discharge  from  the 
wound,  it  is  usually  looked  upon  as  serum  ;  it  quickly  diminishes,  and  in 
about  eight  days  the  vessels  become  sealed  and  the  wound  heals. 

In  some  cases  where  there  has  been  extensive  interference  with  the 
lymphatic  return  from  a  limb,  as,  for  example,  after  removal  of  the 
contents  of  the  axilla  in  extensive  cases  of  cancer  of  the  breast,  the 
obstruction  to  the  lymphatics  which  occurs  during  healing  may  be  so  great 
as  to  cause  considerable  and  very  obstinate  oedema  of  the  limb. 

Under  these  circumstances  the  best  treatment  is  to  elevate  the  limb 
on  every  possible  occasion,  and  to  employ  gentle  rubbing  and  upward 
squeezing  so  as  to  help  onwards  the  flow  of  lymph,  and  to  bring  about 
dilatation  of  the  collateral  channels.  As  a  rule,  the  cedema  is  found  to 
subside  gradually  after  two  or  three  months,  and  ultimately  it  may  com- 
pletely disappear. 

Wound  of  the  Thoracic  Duct. — It  is  only  when  the  very  largest 
trunks  are  injured  that  much  trouble  is  met  with.  For  example,  in  cases 
of  injury  to  the  thoracic  duct,  there  may  be  a  great  deal  of  difficulty  in 
getting  the  wound  to  heal  and  the  lymphatic  circulation  restored.  We 
ourselves  have  only  had  to  do  with  two  cases  in  which  such  an  accident 
has  happened.  In  one  the  wound  was  made  during  the  excision  of  a 
mass  of  very  adherent  tuberculous  lymphatic  glands  at  the  base  of  the 
posterior  triangle  of  the  neck.     In  the  other  case  the  vessel  was  injured 
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in  the  course  of  an  extensive  second  operation  for  malignant  glands  in  the 
posterior  triangle,  where,  as  the  result  of  a  previous  operation  and  the 
subsequent  contraction  of  the  scar,  the  thoracic  duct  had  been  pulled  quite 
out  of  place.  In  both  cases  there  was  a  free  flow  of  chylous  fluid 
which  could  be  seen  welling  up  into  the  wound.  In  the  first  case  no 
attempt  was  made  to  close  the  wound  in  the  vessel ;  in  the  second 
the  incision  into  it  was  oblique,  and  the  tissues  were  stitched  together 
over  it.  In  both  cases  the  skin  wound  was  tightly  sutured,  and  firm 
pressure  applied  outside.  On  removal  of  the  dressing  ten  days  later, 
there  was  little  or  no  swelling  in  either  case,  and  the  wounds  had  healed, 
but,  after  the  pressure  was  left  off,  swelling  very  rapidly  occurred,  and  a 
large  soft  fluctuating  tumour  formed  in  the  lower  part  of  the  neck.  In 
the  first  case  the  swelling  increased  greatly  in  size,  until  ultimately  it 
reached  the  dimensions  of  the  closed  fist,  and  at  one  time  looked  as 
though  it  would  burst  through  the  scar.  After  some  weeks,  however,  it 
suddenly  subsided  and  entirely  disappeared,  and  the  patient  had  no  further 
trouble.  In  the  second  case  the  swelling  did  not  increase  in  size  to  such 
a  marked  degree,  and  after  about  a  couple  of  months  it  also  had  entirely 
disappeared ;  so  that,  from  these  cases,  it  may  be  seen  that  even  the 
dreaded  injury  to  the  thoracic  duct  did  not  in  these  two  instances  cause 
any  permanent  trouble.  The  conclusion  to  be  drawn  from  these  and  other 
similar  published  cases  is  that,  if  a  large  lymphatic  trunk  be  injured,  the 
skin  should  be  closely  stitched  up,  and  healing  by  first  intention  aimed  at, 
a  large  sponge  or  sponges  being  incorporated  with  the  dressing,  so  as  to 
maintain  pressure  upon  the  part ;  this  pressure  should  be  reinforced  by  an 
elastic  bandage  applied  outside  the  dressing.  The  thoracic  duct  has  also 
been  tied  in  cases  where  it  has  been  completely  divided,  and  the  patient 
has  recovered. 

INFLAMMATORY  AFFECTIONS. 

ACUTE  LYMPHANGITIS.— The  acute  form  of  lymphangitis  is 
practically  always  a  septic  disease,  and  represents  the  reaction  of  the 
walls  of  the  lymphatic  vessels  to  contact  with  irritants  absorbed  by  them 
from  some  seat  of  primary  infection.  Generally,  the  affection  is  due  to 
the  organisms  themselves  ;  sometimes,  however,  inflammation  may  arise 
from  the  irritating  products  of  the  organisms  alone.  Acute  lymphangitis  is 
never  a  primary  disease ;  it  is  always  secondary  to  some  focus  of  infection, 
which  may  be  either  an  external  wound,  or  some  inflammatory  condition 
such  as  a  boil.  Among  external  wounds,  the  most  serious  are  those 
inflicted  during  post-mortem  examinations,  especially  of  septicemic  cases ; 
here  the  infection  is  often  of  extreme  virulence,  and  the  condition  very 
soon  passes  beyond  a  mere  lymphangitis.  Conditions  of  ill  health,  such 
as  alcoholism,  starvation,  diabetes,  and  so  forth,  especially  predispose  to 
the  more  severe  forms  of  lymphangitis. 
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Pathological  Changes. — In  acute  lymphangitis  the  walls  of  the 
vessels  become  inflamed  and  thickened,  and  inflammation  also  occurs  in  the 
tissues  around,  giving  rise  to  the  condition  known  as  peri-lymphangitis. 
When  suppuration  takes  place,  the  pus  is  usually  present  outside  the  vessels 
as  well  as  within  them  ;  this  suppuration  is  localized  and  generally  occurs  at 
intervals  along  the  lymphatics,  more  especially  about  the  valves.  The  organism 
producing  this  condition  is  usually  the  streptococcus  pyogenes,  and  lymphan- 
gitis plays  a  very  important  part  in  the  multiplication  of  abscesses  in  diffuse 
cellulitis,  and  also  in  septicaemia  and  pyaemia. 

Symptoms. — The  symptoms  of  lymphangitis  may  be  very  severe,  and 
often  commence  within  twenty-four  hours  after  the  injury,  with  shivering, 
headache,  loss  of  appetite,  high  temperature,  and  the  presence  of  red  lines 
running  from  the  wound  or  primary  focus  of  inflammation,  towards  the  nearest 
lymphatic  glands.  These  red  lines  are  generally  broader  than  the  lymphatic 
vessels  beneath,  and  are  accounted  for  by  the  presence  of  peri-lymphangitis ; 
very  often  it  is  possible  to  ascertain  the  position  of  the  valves  by  the  red 
patches  at  intervals  along  these  tracts.  At  these  points,  abscesses  may  form 
as  the  result  of  the  escape  of  micro-organisms  from  the  vessels  into  the  tissues 
around.  In  all  cases  of  lymphangitis,  the  character  of  the  fever,  though  at 
first  of  the  acute  sthenic  form,  soon  assumes  the  typhoid  type,  and  in  the 
severe  forms  the  patient  may  die  in  from  one  to  four  days. 

Varieties. — There  are  various  forms  of  acute  lymphangitis.  The  simplest 
is  where  the  organisms  are  not  arrested  in  the  course  of  the  vessels,  and 
there  is  merely  a  primary  seat  of  inoculation  or  focus  of  inflammation,  with 
red  lines  spreading  from  it,  and  swelling  of  the  nearest  lymphatic  glands. 
When  the  virus  is  very  potent,  the  lymphangitis  may  be  only  very  slightly 
marked,  and  the  organisms  may  pass  on  through  the  lymphatic  vessels,  and 
reach  the  blood  stream,  and  set  up  rapid  and  very  fatal  septicaemia.  Another 
particularly  bad  form  of  the  affection  is  that  known  as  gangrenous  lymphan- 
gitis ;  it  occurs  especially  in  diabetics.  Here  there  are  at  first  the  ordinary 
symptoms  of  the  severe  acute  form,  and  then,  in  the  course  of  two  or  three 
days,  bullae  and  gangrenous  patches  appear  along  the  course  of  the  vessels. 
The  patient  rapidly  passes  into  the  typhoid  state,  and  usually  dies. 

Among  the  complications  of  this  condition  may  be  mentioned  diffuse 
cellulitis,  phlebitis,  erysipelas,  abscesses,  and  purulent  affections  of  bursas 
or  joints,  when  the  lymphatics  pass  over  or  are  in  the  immediate  neighbour- 
hood of  these  structures. 

Treatment,  (a)  Prophylactic — Careful  attention  must  be  directed 
to  cleansing  wounds  of  all  kinds.  In  post-mnrtem  wounds  more  especially, 
thorough  disinfection  with  undiluted  carbolic  acid,  as  recommended  in  Part 
I.,  p.  190,  should  be  systematically  carried  out  as  soon  as  possible  after 
infliction  of  the  wound. 

(b)  Curative. — When  lymphangitis  is  established,  it  is  necessary  to  treat 
the  primary  source,  the  local  affection  itself,  and  the  constitutional  condition. 
The  primary  source  should  be  carefully  looked  for ;  if  it  be  a  wound  this 
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should  be  thoroughly  cleansed  and  well  sponged  with  undiluted  carbolic 
acid  ;  if  a  localized  inflammation,  such  as  a  boil,  it  should  be  freely  incised 
and  scraped  out,  and  the  raw  surface  thus  left  swabbed  over  with  the  acid 
in  a  similar  manner. 

The  local  affection  itself  is  best  treated  in  the  early  stages  by  fomentations 
(see  Part  I.,  p.  12).  Sometimes,  when  the  lymphangitis  is  very  acute,  it  is 
advantageous  to  use  fomentations  of  a  warm  watery  solution  of  carbolic 
acid  (1-40).  Cyanide  gauze  soaked  in  this  solution  and  not  squeezed  very 
dry  is  placed  over  the  affected  area,  and  outside  it  is  laid  a  large  piece 
of  mackintosh  cloth  or  gutta-percha  tissue  overlapping  it  in  all  directions. 
In  this  way  heat  and  moisture  are  obtained,  while  at  the  same  time  the 
carbolic  acid  may  be  absorbed  by  the  skin,  and,  passing  along  the  same 
lymphatic  trunks  as  the  poison  itself,  may  produce  a  direct  action  upon 
the  organisms.  This  can  hardly  effect  a  true  disinfection,  but  by  its  means 
an  attenuation  of  the  virulence  of  the  organisms  may  possibly  be  brought 
about.  If  carbolic  fomentations  be  employed,  care  must  be  taken  not  to 
cover  too  large  an  area  with  them,  as  otherwise  a  poisonous  amount  of  the 
drug  may  be  absorbed.  It  is  further  important  to  remember  that  carbolic 
acid  should  not  be  used  when  kidney  disease  is  present.  In  any  case,  the 
urine  should  be  examined  for  carboluria,  and  if  this  or  any  other  sign  of 
carbolic  acid  poisoning  be  detected,  the  fomentations  should  be  changed 
for  those  of  boracic  acid. 

When  abscesses  form  or  diffuse  cellulitis  occurs  along  the  course  of  a 
lymphatic  vessel,  incisions  must  be  made  at  once,  and  the  treatment  proper 
for  acute  abscess  and  diffuse  cellulitis  adopted ;  this  has  been  already 
described  (Part  I.,  Chap.  II.).  In  the  gangrenous  form  of  lymphangitis  free 
incisions  should  also  be  made.  They  should  extend  through  the  whole 
length  of  the  gangrenous  patch  and  well  into  the  tissues  on  either  side  of 
it ;  as  in  diffuse  cellulitis,  they  cannot  be  too  free.  They  should  also  be 
sufficiently  numerous  to  allow  of  the  escape  of  all  exuded  material  as  far 
as  possible.  Unfortunately,  in  these  cases  of  gangrenous  lymphangitis  the 
probability  of  saving  the  patient  is  comparatively  slight.  Amputation  is 
not  of  any  use. 

The  constitutional  treatment  must  also  be  carefully  attended  to.  The 
strength  of  the  patient  must  be  kept  up,  and  stimulants  should  be  freely 
given,  with  quinine  in  doses  of  five  grains  every  four  hours  until  symptoms 
of  quinism  set  in.  The  patient  should  have  plenty  of  nourishing  food, 
and  the  bowels  should  be  attended  to.  The  general  treatment  in  fact  is 
that  already  described  for  acute  inflammation  (see  Part  I.,  p.  13). 

It  is  well  also  to  mention  the  antistreptococcic  serum  as  a  means  that 
may  be  employed  in  treating  these  cases.  Its  use  is  more  especially 
indicated  if  it  can  be  demonstrated  by  examination  of  the  blood  or  of  the 
discharges  from  the  wound  that  the  streptococcus  pyogenes  is  the  actual 
causal  agent  at  work ;  if  this  be  the  case  the  serum  should  be  used  with- 
out delay.    In  its  present  strength  (as  supplied  by  the  Jenner  Institute  of 
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Preventive  Medicine)  20  c.c.  should  be  injected  under  the  skin  of  the 
abdomen  as  a  first  dose ;  within  the  next  twelve  hours  another  20  c.c. 
should  be  given,  and  then  two  or  three  further  injections  of  10  c.c.  each 
should  be  made  at  intervals  of  twelve  hours.  The  method  of  injecting 
these  antitoxic  serums  is  quite  simple,  the  point  of  primary  importance 
being  to  ensure  that  everything  used  is  aseptic.  A  special  syringe  is  sold 
for  the  purpose,  consisting  of  a  glass  tube  which  can  be  unscrewed  and  in 
which  works  a  piston  made  of  metal  and  asbestos,  so  that  it  can  be  safely 
disinfected  by  heat.  The  syringe  is  boiled  for  at  least  a  quarter  of  an  hour 
and  then  rinsed  out  with  a  1-20  carbolic  acid  solution,  and  the  skin  at  the 
proposed  seat  of  injection  is  also  thoroughly  scrubbed  with  the  same  solution. 
After  the  injection  has  been  made,  the  syringe  should  be  washed  out  with 
water,  boiled,  and  subsequently  allowed  to  lie  in  a  1-20  carbolic  acid  solution 
until  it  is  again  required. 

CHRONIC  LYMPHANGITIS  occurs  in  the  course  of  various  other 
diseases,  the  lymphatic  vessels  being  the  principal  channels  by  which  infection 
enters  the  body.  In  simple  lymphangitis  the  cause  of  irritation  is  not  of  a 
suppurative  character,  as  in  want  of  cleanliness  about  the  genital  organs. 
Lymphangitis  may  occur  in  gonorrhcea  when  it  is  supposed  to  be  due  to 
the  gonococcus,  but  in  this  form  there  are  none  of  the  symptoms  char- 
acteristic of  the  acute  form  of  the  disease.  In  soft  chancres,  lymphangitis 
sometimes  though  rarely  occurs.  It  commences  about  the  eighth  day, 
and  is  characterized  by  red  lines  along  the  dorsum  of  the  penis  and  the 
presence  of  a  hard  knotted  cord,  accompanied  by  oedema  of  the  prepuce ; 
an  abscess  may  form  in  the  course  of  the  lymphatic  vessels,  and  may  lead 
to  an  obstinate  ulcer  with  inoculable  pus.  Again,  in  syphilis  we  may  have 
affections  of  the  lymphatic  vessels  in  any  of  the  three  stages.  In  the 
primary  stage  it  occurs  in  a  considerable  proportion  of  cases ;  the  lymphatic 
vessels  of  the  dorsum  of  the  penis  may  be  felt  as  indurated  moniliform 
cords  without  any  pain  or  redness  of  the  skin.  In  secondary  syphilis 
thickened  lymphatics  may  be  found  in  various  parts  of  the  body,  and  they 
may  also  be  met  with  in  the  tertiary  stage. 

In  tuberculosis  also  there  is  a  tuberculous  lymphangitis,  in  which  the 
vessels  leading  from  the  tuberculous  lesion,  especially  if  in  the  skin,  are 
thickened  and  nodular,  and  these  nodules  may  develop  into  scrofulous 
gummata  (see  p.  157).  This  condition  may  also  extend  to  the  thoracic 
duct,  and  it  then  leads  to  general  tuberculosis. 

Chronic  lymphangitis  plays  an  important  part  in  the  development  of 
elephantiasis,  chronic  oedema  of  the  limbs,  etc. 

Treatment.— The  treatment  of  all  these  conditions  is  essentially  that 
of  the  primary  disease  that  induces  them  ;  in  syphilis,  the  only  treatment 
necessary  is  to  administer  remedies  appropriate  to  the  syphilis  itself ;  in 
the  gonorrhoeal  or  chancrous  form,  fomentations  may  be  used,  and  the 
condition  treated  on  the  lines  of  acute  inflammation,  but  the  main  con- 
sideration is  the  treatment  of  the  primary  disease.     The  treatment  of 
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tuberculous  lesions  of  lymphatic  vessels,  especially  of  the  so-called  scrofulous 
gummata,  has  already  been  alluded  to  (see  p.  157).  It  consists  essentially 
in  excision  of  the  tuberculous  nodules  wherever  possible. 

Apart  from  the  removal  of  the  cause,  the  various  methods  suitable  for 
chronic  inflammation  may  be  used,  especially  counter-irritation  and  pressure. 
In  the  extremities  massage,  bandaging  and  elevation  of  the  limb  should  be 
vigorously  employed,  with  the  view  of  combating  the  oedema  (see  Part  I., 
Chap.  I.). 

LYMPH  ANGIECTASIS. 

This  is  a  varicose  condition  of  the  lymphatic  vessels.  It  may  follow 
upon  inflammations  which  obliterate  or  strangulate  the  main  vessel,  or  upon 
pressure  from  bandages,  cicatrices,  etc.,  but  in  these  cases  the  vessels  seldom 
attain  any  great  size,  and  do  not  become  markedly  varicose.  The  most 
common  cause  of  the  typical  varix  of  the  lymphatic  vessels  is  the  presence 
of  the  filaria  sanguinis  hominis,  and  this  condition  is  most  usually  met  with 
in  the  scrotum,  where  it  is  known  as  lymph  scrotum,  and  in  the  groin,  where 
it  is  termed  lymphadenocele. 

PATHOLOGICAL  CHANGES.— In  lymphangiectasis  there  are  dis- 
tended tortuous  tubes  which  may  be  both  felt  and  seen,  and  the  affected 
area  becomes  swollen  and  somewhat  ©edematous.  When  the  lymphatics  of  the 
skin  are  attacked,  vesicles  may  appear  over  the  course  of  vessels,  and  these 
often  burst  and  lead  to  an  exudation  of  lymph,  sometimes  in  very  large 
quantity.  Lymphadenocele  is  generally  bilateral,  and  is  characterized  by  the 
presence  of  a  soft  fluctuating  swelling  in  the  groin. 

TREATMENT — (a)  Lymphatic  varix.— This  is  extremely  unsatis- 
factory. Excision  of  the  varicose  trunks,  as  is  done  in  the  case  of 
varicose  veins,  is  not  at  all  to  be  recommended.  The  varicosity  is  due, 
not  to  the  pressure  of  a  column  of  fluid  or  to  inflammation  of  the  vessels, 
but  to  actual  obstruction,  and  the  removal  of  the  lymphatic  trunks  will 
not  remedy  this ;  on  the  contrary,  it  is  very  apt  to  lead  to  lymphorrhagia. 
Hence  the  treatment  must  be  more  or  less  palliative,  and  should  consist  in 
careful  support  and  compression  of  the  part  by  the  use  of  elastic  bandages 
or  strapping,  the  method  depending  of  course  entirely  upon  the  seat  of  the 
trouble. 

(b)  Lymphorrhagia.— In  cases  where  there  is  lymphorrhagia,  and 
the  loss  of  fluid  is  great, — a  condition  which  is  injurious  from  its  tendency 
to  produce  anaemia, — it  may  be  permissible  to  excise  the  affected  area  if  it 
be  limited,  and  thus  to  aim  at  obtaining  healing  by  first  intention.  Where 
this  is  successfully  done,  enlargement  of  the  subcutaneous  lymphatic  vessels 
generally  occurs.  If  the  operation  be  undertaken,  the  great  point  is  to 
ensure  rigid  asepsis  of  the  wound,  because,  if  septic  material  gain  access 
to  the  vessels,  acute  and  very  often  fatal  lymphangitis  is  very  likely  to 
ensue 
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(c)  Lymphadenocele. —  Here  the  inguinal  masses  must  on  no 
account  be  excised  or  incised ;  if  this  be  done,  the  case  will  probably 
result  in  the  occurrence  of  lymphorrhagia  or  a  lymphatic  fistula  which  can 
never  be  closed  ;  and  there  would  also  be  a  great  probability  of  erysipelas 
or  some  other  form  of  septic  infection  gaining  access  to  the  wound  thus 
left.  In  these  cases  pressure,  by  means  of  a  pad  and  an  elastic  spica 
bandage,  should  be  employed. 


TUMOURS. 

LYMPHANGIOMA  has  already  been  referred  to  in  speaking  of  tumours 
(see  Part  I.,  p.  271).  It  is  not  uncommon  for  CANCER  to  occur  in  the 
lymphatic  tracts  leading  from  the  primary  disease  to  the  nearest  lymphatic 
glands,  and  special  reference  will  be  made  to  this  point  in  treating  of 
cancer  of  the  breast. 


CHAPTER  XII. 


THE  SURGICAL  AFFECTIONS  OF  THE  LYMPHATIC 

GLANDS. 

WOUNDS. 

Wounds  of  lymphatic  glands  are  rare  and  unimportant,  and  the  treatment 
of  them  is  merely  that  required  for  the  wound  in  the  soft  parts ;  no  special 
treatment  is  demanded  by  the  wounded  glands  themselves. 

INFLAMMATORY  AFFECTIONS. 

These  may  be  divided  into  septic  adenitis,  acute  and  chronic ;  the 
various  forms  of  venereal  adenitis ;  and  tuberculous  disease  of  glands. 

ACUTE  ADENITIS,  with  or  without  suppuration,  is  a  very  common 
affection,  infective  material  being  frequently  transported  by  the  lymphatic 
vessels  to  the  glands  from  all  sorts  of  injuries,  and  diseases  of  the  skin. 
When  this  infective  material  contains  pyogenic  organisms,  acute  suppura- 
tion of  the  gland  is  very  apt  to  follow.  In  these  cases  the  gland, 
which  is  at  first  enlarged,  reddish  and  firm,  becomes  soft  and  friable,  and 
generally  contains  a  number  of  foci  of  suppuration.  Peri-adenitis  rapidly 
occurs,  the  pus  escapes  through  the  capsule  of  the  gland  into  the  tissues 
around,  and  then,  as  in  other  acute  abscesses,  gradually  spreads  towards  a 
free  surface.  When  the  abscess  is  opened,  portions  of  the  gland  are 
usually  found  at  the  bottom  of  the  wound,  and  if  these  be  examined, 
independent  foci  of  suppuration  can  often  be  seen  in  them. 

Symptoms. — The  symptoms  of  acute  adenitis  are  those  of  acute 
inflammation  in  general,  with  the  addition  of  the  local  symptoms  due  to  the 
affection  of  the  glands ;  a  single  gland  is  usually  affected  at  first,  but  later 
on  others  in  the  neighbourhood  become  enlarged,  hard  and  painful,  and, 
after  a  time,  matted  to  the  surrounding  parts  as  a  result  of  the  peri- 
adenitis.    If  no  suppuration  occur,  the  pain  generally  subsides  in  the 
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course  of  a  few  days,  and  the  swelling  gradually  goes  down,  though  it  may 
be  some  weeks  before  it  entirely  disappears.  Should  suppuration  occur, 
the  glands  become  fixed,  the  skin  reddened  over  them,  and  fluctuation  is 
evident.  As  a  rule,  suppuration  does  not  take  place  till  the  sixth  or  the 
seventh  day  ;  it  usually  results  in  a  circumscribed  abscess,  but  sometimes, 
especially  in  the  neck,  a  diffuse  cellulitis  may  be  set  up. 

Treatment. — The  treatment,  in  the  early  stage  before  suppuration  has 
commenced,  is  that  of  acute  inflammation  (see  Part  I.,  Chap.  I.),  and 
in  addition  to  this,  any  primary  focus  which  is  giving  rise  to  irritation 
of  the  glands  should  be  treated.  Inflamed  ulcers  should  be  disinfected, 
boils  should  be  freely  opened,  and  so  on.  Warm  fomentations  (see 
Part  I.,  p.  12)  should  be  applied  over  the  gland,  the  parts  kept  at  rest,  if 
necessary  on  a  splint,  and  the  general  treatment  carefully  attended  to. 

When  an  abscess  forms  in  connection  with  the  gland  it  should  be 
opened  like  any  other  acute  abscess  (see  Part  I.,  p.  26).  Besides  simply 
incising  the  abscess,  however,  it  is  well  to  scrape  away  the  remains  of  the 
gland,  because  there  may  originally  have  been  several  foci  of  suppuration 
in  it,  and  although  the  main  one  is  opened,  the  others  may  subsequently 
enlarge  and  keep  up  the  suppuration.  Hence  an  incision  large  enough  to 
admit  the  finger  should  be  made,  and  if  any  portions  of  the  gland  be  felt 
at  the  bottom  of  the  wound,  they  can  easily  be  enucleated  either  by  the 
finger  alone  or  by  the  aid  of  a  sharp  spoon  ;  it  is  not  necessary  to  make 
an  elaborate  dissection  for  the  purpose.  Having  thoroughly  opened  the 
abscess  and  removed  the  remains  of  the  gland,  the  cavity  should  be  drained 
in  the  usual  manner  and  the  ordinary  dressings  applied.  As  a  rule,  healing 
will  occur  in  the  course  of  a  few  days.  This  does  not  apply  to  the  acute 
form  of  adenitis  due  to  venereal  causes,  which  will  be  described  presently. 

CHRONIC  ADENITIS  may  follow  on  the  acute  form,  and  it  is  not 
uncommonly  associated  with  uncleanliness,  lice,  eczema,  ulcers,  etc.  If 
the  enlargement  persist  for  some  time,  or  increase  in  size,  it  will  frequently 
be  found,  on  excising  the  affected  gland,  that  the  condition  is  a  tuberculous 
one  ;  secondary  tuberculous  infection  is  very  prone  to  occur  in  these  chronic 
cases. 

Treatment. — If  a  primary  source  of  irritation  can  be  found,  it  should 
at  once  be  removed.  For  example,  if  there  be  an  eczema,  steps  should 
be  taken  to  cure  it ;  if  there  be  an  open  ulcer,  it  should  be  treated  by 
appropriate  methods ;  should  the  condition  arise  from  lice  or  uncleanliness, 
the  removal  of  the  cause  is  all  that  is  called  for.  If  the  glandular  enlarge- 
ment be  simple  it  will  then  subside  without  anything  special  in  the  way 
of  local  treatment ;  at  most  some  placebo,  such  as  belladonna  ointment, 
may  be  applied,  the  part  of  course  being  meanwhile  placed  at  rest.  The 
use  of  iodine  should  be  avoided.  Where,  however,  the  enlargement  of 
the  glands  continues  or  increases  after  the  removal  of  all  primary  sources 
of  irritation,  there  will  be  strong  grounds  for  suspicion  that  the  condition  is 
tuberculous,  and  special  treatment  (see  p.  185)  must  be  adopted  accordingly. 
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VENEREAL  ADENITIS.— Under  this  term  are  included  simple 
bubo,  arising  in  connection  with  want  of  cleanliness,  and  also  gonorrhceal, 
chancrous,  and  syphilitic  buboes. 

Simple  Bubo. — This  consists  of  enlargement  of  the  lymphatic  glands 
in  the  groin,  and  may  occur  as  the  result  of  some  irritation,  such  as  a 
slight  abrasion,  balanitis,  or  uncleanliness.  The  enlargement  of  the  glands 
is  not  accompanied  by  any  great  pain  or  tenderness,  and  it  does  not 
usually  end  in  suppuration.  It  very  quickly  subsides  if  the  patient  be 
kept  at  rest  in  bed,  with  fomentations  applied  to  the  enlarged  glands,  and 
appropriate  treatment  to  the  primary  source  of  irritation. 

Gonorrhceal  Bubo. — Enlargement  of  the  lymphatic  glands  in  the  groin 
occasionally  occurs  in  cases  of  gonorrhoea.  It  does  not,  however,  usually 
end  in  suppuration  unless  septic  organisms  have  gained  access.  When 
suppuration  does  occur,  the  probability  is  that  in  addition  to  the  gono- 
coccus  there  is  also  infection  by  the  pyogenic  organisms.  In  these  cases 
it  is  generally  possible  to  detect  an  intra-urethral  sore  by  means  of  the 
urethroscope. 

Treatment. — -The  treatment  of  gonorrhceal  bubo  is  practically  the 
same  as  that  of  the  simple  variety.  The  patient  should  be  kept  in  bed  so 
as  to  ensure  complete  rest  to  the  part,  and  the  ordinary  treatment  suitable 
for  inflammatory  conditions  generally,  viz.,  fomentations,  a  purge,  etc.  (see 
Part.  I.,  Chap.  I.),  should  be  carried  out,  and  attention  should  be  paid  to 
the  treatment  of  the  primary  condition.  If  irritating  injections  have  been 
employed,  these  should  for  a  time  be  discontinued,  but  the  urethra  may 
be  washed  out  two  or  three  times  daily  with  tepid  water,  or  very  dilute 
Condy's  fluid.  Large  quantities  of  diluents  should  be  given  by  the  mouth, 
and  copaiba  or  sandalwood  oil  should  be  administered ;  in  other  words,  the 
ordinary  treatment  for  gonorrhoea  must  be  adopted.  When  suppuration 
occurs  the  treatment  is  the  same  as  that  for  acute  adenitis  with  abscess 
(vide  supra). 

Chancrous  Bubo  is  very  common,  a  large  number  of  cases  of  soft 
chancre  being  complicated  by  adenitis.  Generally  one  or  two  glands  at 
the  inner  end  of  the  horizontal  inguinal  group  are  affected,  and  the  trouble 
begins  about  14  days  after  the  appearance  of  the  sore. 

The  symptoms  of  a  chancrous  bubo  are  usually  sub-acute.  They 
may,  however,  be  acute  and,  if  the  case  be  complicated  by  the  entry  of 
pyogenic  organisms,  suppuration  ensues  early.  Indeed,  in  most  cases,  even 
though  no  pyogenic  organisms  be  present,  the  chancrous  virus  is  active 
enough  to  ensure  the  formation  of  an  abscess.  The  suppuration  begins  in 
the  substance  of  the  gland,  giving  rise  to  an  oval  swelling  parallel  to 
Poupart's  ligament ;  this  swelling  gradually  softens  and  points.  The  pus, 
when  evacuated,  is  somewhat  thin  and  dark,  and  contains  flakes  or  clots ; 
it  is  quite  unlike  the  ordinary  yellow  pus  of  an  acute  abscess.  If  the 
abscess  be  freely  opened,  it  often  happens  that  a  chancrous  ulcer  forms  in  the 
groin,  which  may  extend  deeply  and  prove  extremely  obstinate  in  healing. 
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Treatment. — This  is  somewhat  difficult,  and  has  already  been  referred 
to  (see  Part  I.,  p.  240).  In  the  early  stages  when  the  inflammation  is  not 
very  acute,  compression  is  the  best  means  to  employ.  A  large  pad  of 
cotton  wool  is  laid  over  the  inflamed  glands,  and  kept  in  place  by  a  firm 
spica  bandage,  outside  which  a  piece  of  elastic  webbing  is  applied  so  as  to 
exercise  gentle  pressure.  The  patient  should  of  course  be  kept  in  bed  or 
in  the  recumbent  position  on  a  couch,  and  the  primary  sore  should  be 
treated  on  the  lines  laid  down  in  Part  I.,  Chapter  XIII.  In  some  cases 
the  condition  will  subside  entirely  under  this  treatment. 

When  the  affection  is  progressive,  however,  the  question  as  to  what  further 
procedure  is  the  best  is  somewhat  hard  to  answer.  Bearing  in  mind  the 
obstinacy  of  the  ulcer  which  follows  free  incision  of  these  abscesses,  and  also 
the  fact  that  fresh  glands  are  apt  to  enlarge,  and  thus  lead  to  the  formation  of 
ulcerating  cavities  in  the  groin,  it  is  advisable,  as  soon  as  it  is  evident  that 
softening  of  the  glands  is  about  to  occur,  to  excise  the  affected  gland,  and, 
with  it,  any  others  in  its  vicinity  that  may  be  enlarged.  If,  in  excising  the 
mass,  great  care  be  taken  not  to  come  too  near  to  the  infected  gland,  and 
more  especially  to  avoid  puncturing  it,  it  is  not  uncommon  for  the  wound  to 
heal  by  first  intention,  and  thus  the  patient  is  saved  a  prolonged  and  tedious 
illness.  When  the  glands  are  not  adherent  to  the  skin,  a  semi-lunar  flap,  consist- 
ing of  skin  and  fascia,  may  be  raised,  but  if  the  skin  be  at  all  thinned,  or  even 
reddened,  the  affected  portion  should  be  included  in  an  oval  incision  and 
removed,  care  being  taken  to  keep  wide  of  the  glands.  The  incision  should 
be  carried  through  the  fat  in  the  groin  above  and  below  the  affected  area,  and 
the  whole  mass  of  fat  and  glands  is  removed  without  the  latter  being  exposed. 
It  is  generally  well  to  insert  a  drainage  tube  for  two  or  three  days.  Injections 
of  carbolic  acid,  or  similar  antiseptic  substances,  into  the  glands  at  an  early 
stage  are  not  to  be  recommended. 

On  the  other  hand,  if  there  be  a  large  abscess  when  the  case  is  first  seen, 
excision  of  the  glands  is  not  advisable ;  firstly,  because  the  affection  is 
wide-spread,  and  a  very  extensive  dissection  would  be  required;  and,  secondly, 
because  there  is  a  great  probability  of  the  abscess  bursting  during  the 
operation,  and  thus  infecting  the  whole  of  the  large  wound.  It  is  best,  under 
these  circumstances,  to  open  up  the  bubo,  and  this  should  be  done  by  as 
small  an  incision  as  possible.  Experiments  on  the  organism  that  causes  soft 
chancre  show  that  it  is  essentially  aerobic  :  clinically  also,  so  long  as  the  skin 
is  unbroken  over  one  of  the  glandular  abscesses,  the  condition  progresses 
comparatively  slowly ;  but  as  soon  as  the  interior  is  freely  exposed  to  the  air, 
there  is  very  rapid  formation  of  a  large  chancroid  ulcer.  Hence,  in  dealing 
with  these  abscesses,  the  access  of  the  air  to  the  interior  should  be  hindered 
as  far  as  possible.  Two  methods  may  be  employed,  the  first  being  more  to  be 
recommended  in  the  early  stages.  In  both,  the  operation  must  be  carried 
out  with  strict  antiseptic  precautions,  the  area  of  operation,  the  hands,  instru- 
ments, etc.,  being  rigidly  sterilized. 

(1)  A  small  incision  should  be  made  into  the  abscess,  sufficient  to  admit 
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a  small  flushing  spoon  (Barker's).  The  pus  is  allowed  to  escape,  and  the 
spoon  (see  Fig.  69)  is  introduced  attached  to  an  irrigator  containing  a 
1-4000  sublimate  solution.  The  interior  of  the  abscess  is  then  thoroughly 
flushed  out,  and  the  remains  of  the  gland  scraped  away.    After  the  cavity 


Fig.  69.— Barker's  Flushing  Spoon.  This  is  a  hollow  sharp  spoon  which  is  con- 
nected with  a  reservoir  of  fluid  by  means  of  india-rubber  tubing  attached  to  the  handle 
(the  attachment  is  shown  at  the  right-hand  end  of  the  figure).  The  passage  of  the  fluid  is 
regulated  by  the  sliding  valve  seen  on  the  upper  surface. 

has  been  thoroughly  cleansed,  it  should  be  emptied,  and  then  filled  with  a 
10%  emulsion  of  iodoform  and  glycerine 1  (some  use  a  10%  emulsion  of 
iodoform  and  vaseline,  liquified  by  heat) ;  an  antiseptic  dressing  is  after- 
wards applied,  no  stitches  at  all  being  inserted.  In  some  cases  the  wound 
heals  without  any  further  trouble. 

(2)  A  small  incision  is  made,  the  pus  evacuated,  the  interior  scraped  and 
washed  out  as  before,  and  then  sponged  with  undiluted  carbolic  acid.  A 
small  drainage  tube  is  inserted,  and  antiseptic  dressings  are  applied.  The 
subsequent  treatment,  as  regards  dressings  and  drainage  tube,  is  the  same  as 
in  acute  abscess. 

If  the  wound  tend  to  enlarge  and  become  chancrous,  it  must  be  laid  freely 
open,  all  sinuses  or  diverticula  slit  up,  the  surface  thoroughly  scraped,  nitric 
acid  applied  and  its  action  neutralized  after  about  five  minutes  by  carbonate 
of  soda  solution  (see  Part  I.,  p.  239),  the  cavity  being  stuffed  afterwards 
with  cyanide  gauze  impregnated  with  iodoform.  At  first  the  superficial 
dressings  must  be  renewed  daily,  but  the  packing  need  not  be  taken  out 
for  some  days  if  it  adhere  firmly  to  the  wound ;  later  on  the  dressings  will 
need  changing  at  less  frequent  intervals  and,  finally,  weak  boracic  oint- 
ment may  be  substituted  when  the  cavity  has  become  completely  filled 
up  with  granulation  tissue. 

Syphilitic  Adenitis. — Syphilitic  affections  of  the  glands  may  occur  in 
any  stage  of  the  disease.  In  the  primary  stage  the  adenitis  generally  begins 
from  the  fourth  to  the  tenth  day  after  the  appearance  of  the  sore ;  it  is 
usually  bilateral,  and  several  glands  are  affected,  the  one  nearest  the 
chancre  being  usually  the  largest.  There  is  no  tendency  in  these  cases  to 
suppuration.  The  secondary  form  of  adenitis  affects  the  glands  elsewhere, 
the  most  common  seat  being  the  glandulae  concatenate,  which  become 
enlarged  and  firm.  Small  sclerosed  glands  are  also  sometimes  found  in  the 
tertiary  stage  ;  a  gummatous  condition  has  been  described,  but  is  very  rare. 

The  treatment  of  these  conditions  is  the  general  treatment  of 
syphilis  (see  Part  I.,  Chap.  XII.),  no  local  treatment  being  called  for. 

1  Made  by  adding  I  part  of  sterilized  iodoform  to  9  parts  of  a  I -1000  solution  of  cor- 
rosive sublimate  in  glycerine.  The  iodoform  is  sterilized  by  keeping  it  submerged  for 
some  days  in  a  1-20  watery  solution  of  carbolic  acid. 
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TUBERCULOUS  ADENITIS.— Tuberculosis  is  a  very  frequent  and 
important  form  of  glandular  disease.  It  most  commonly  occurs  before  twenty 
years  of  age,  but  is  not  uncommon  at  other  ages,  and  is  even  met  with  at 
an  advanced  period  of  life.  The  glands  most  commonly  affected  are  the 
cervical,  the  bronchial  and  mesenteric  glands,  but  glandular  tuberculosis 
frequently  occurs  in  connection  with  disease  of  joints  ;  for  instance  the 
supra-condyloid  glands  are  often  affected  in  cases  of  tuberculous  disease  of 
the  wrist,  those  in  the  groin  in  disease  of  the  knee,  etc.  The  glands 
are  also  frequently  affected  secondarily  to  tuberculous  ulcers  on  the  skin. 
In  the  case  of  the  cervical,  bronchial,  and  mesenteric  glands,  however, 
there  may  be  no  lesion  at  the  point  of  entrance  of  the  bacillus,  the  virus 
passing  straight  on  through  the  mucous  membranes  to  the  glands. 

Pathology. — In  tuberculous  gland  disease  in  the  earlier  stages  there 
are  found  small  discrete  tubercles  which  subsequently  run  together,  undergo 
softening,  and  then  lead  to  chronic  abscess  ;  they  may,  however,  become 
caseous  and  gradually  diminish  in  size,  being  finally  impregnated  with  cal- 
careous salts.  Although  only  one  or  two  glands  may  appear  from  external 
examination  to  be  enlarged,  as  a  rule  a  large  number  are  affected  ;  this  is 
an  extremely  important  fact  to  bear  in  mind  as  regards  operation. 

Symptoms. — The  glands  form  ovoid,  firm,  indolent  masses,  which  are 
often  quite  painless,  and  at  first  freely  mobile.  At  a  later  stage  peri-adenitis 
may  occur,  and  then  the  glands  become  matted  together  and  gradually  form 
a  large  lobulated  or  nodular  mass.  This  is  perhaps  the  most  usual  condition, 
at  any  rate  it  is  common  where  suppuration  is  about  to  occur.  In  a  third 
stage  the  glands  undergo  softening,  the  capsule  being  broken  through  and 
the  disease  spreading  in  the  cellular  tissue  and  towards  the  skin  in  the 
manner  described  in  speaking  of  chronic  abscess  (see  Part  L,  p.  247). 
When  these  abscesses  burst  they  leave  tuberculous  ulcers  with  sinuses  leading 
down  to  cheesy  glands.  They  are  slow  in  healing,  and  very  unsightly  scars 
are  left  when  this  finally  takes  place. 

Treatment. — The  simplest  plan  is  to  consider  the  treatment  appropriate 
to  each  of  the  clinical  stages  mentioned,  namely,  (1)  when  the  glands  are 
isolated  and  there  is  no  peri-adenitis  ;  (2)  when  they  have  become  matted 
together  ;  (3)  when  abscess  is  present  ;  (4)  when  abscesses  have  burst,  and 
have  left  sinuses  and  ulcers. 

(1)  When  peri-adenitis  is  absent. — When  the  glands  are  isolated, 
mobile  and  small,  and  there  is  no  peri-adenitis  or  any  tendency  to  softening, 
no  surgical  interference  is  at  first  necessary.  The  general  treatment  of  tuber- 
culosis (see  Part  I.,  p.  245)  should  be  attended  to,  residence  at  the  sea-side, 
or  in  a  part  of  the  country  which  suits  the  patient,  the  use  of  cod-liver 
oil,  sea-water  baths,  and  plenty  of  fresh  air  being  of  the  utmost  importance. 
Arsenic  is  also  of  considerable  value  in  some  cases  ;  the  ordinary  dose  of 
liquor  arsenicalis  (which  will  vary  according  to  the  age  of  the  patient) 
should  be  given  to  begin  with,  and  this  should  be  increased  gradually  until 
the  patient  is  taking  a  dose  just  short  of  that  necessary  to  produce  toxic 
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symptoms.  Local  applications  are  on  the  whole  best  avoided.  Iodine 
paint  is  very  commonly  employed,  but  it  is  doubtful  whether  it  ever  does 
any  good  at  all,  whilst  certainly,  when  peri-adenitis  is  present,  it  seems  to 
precipitate  the  suppuration.  The  various  ointments  commonly  employed 
can  only  be  regarded  as  placebos,  and  cannot  be  recommended.  When  the 
glands  are  situated  in  parts  of  the  body  subject  to  movement,  as  in  the 
groin,  rest  must  be  enjoined,  and,  if  necessary,  the  part  may  be  fixed  with 
splints  and  bandages. 

In  some  cases  where  the  glands  are  large,  and  cause  deformity,  and 
are  increasing  in  size  and  number,  it  is  advisable  to  excise  them,  even 
though  they  are  not  actually  breaking  down. 

(2)  When  peri-adenitis  is  present. — When  the  glands  are  becom- 
ing matted  together  into  a  large  nodular  mass,  suppuration  is  very  apt  to 
occur  in  some  portion  of  it ;  therefore,  if  after  a  comparatively  short  period 
devoted  to  a  trial  of  change  of  air  and  general  treatment,  the  condition 
persists  or  increases,  much  subsequent  trouble  and  considerable  unsightly 
scarring  will  be  avoided,  by  proceeding  without  further  delay  to  excise  the 
glands.  It  is  true  that,  under  good  hygienic  conditions,  a  certain  proportion 
of  these  cases  recover  perfectly  without  operative  interference ;  but,  in  the 
large  majority,  suppuration  will  occur,  and  then  the  operation  becomes  very 
difficult.  If,  however,  it  be  performed  before  an  abscess  of  noticeable  size 
is  present,  no  skin  need  be  taken  away,  and  a  delicate  linear  cicatrix  is 
left  which  in  process  of  time  will  become  practically  unnoticeable.  The 
operation  must  be  done  very  thoroughly  ;  not  only  should  all  the  enlarged 
glands  be  removed,  but  with  them  should  also  be  taken  all  the  smaller 
ones  in  the  neighbourhood,  even  though  they  may  not  be  visibly  tuberculous. 
In  order  to  get  the  most  successful  result,  the  whole  of  the  fat  and  glands 
in  the  vicinity  should  be  removed,  as  far  as  possible,  in  one  mass.  For 
example,  in  the  case  of  the  anterior  triangle  of  the  neck,  all  the  fat  and 
glands  under  the  sterno-mastoid  muscle  and  along  the  course  of  the  jugular 
vein  should  be  most  carefully  dissected  out.  Moreover,  if  the  mass  be 
adherent  to  the  vein,  it  is  best  to  ligature  the  latter  above  and  below,  and 
remove  the  adherent  portion.  The  precise  steps  of  the  operation  in  these 
cases  (especially  for  tuberculous  glands  in  the  neck)  will  be  described  when 
we  come  to  deal  with  the  regions  in  which,  they  occur. 

(3)  When  there  is  an  unopened  abscess. — Provided  that  the 
abscess  be  of  moderate  size,  and  do  not  involve  any  extensive  area  of 
the  skin,  the  best  plan  is  still  excision.  Any  skin  that  is  thin  or  adherent 
to  the  glandular  mass  should  be  enclosed  in  an  elliptical  incision  and 
removed,  and  the  greatest  care  should  be  taken  to  avoid  puncture  of  the 
abscess  during  the  dissection.  Free  removal  of  the  whole  lymphatic  area 
must  also  be  practised  as  in  the  previous  case.  Partial  excision,  that  is  to 
say  removal  of  those  glands  only  which  are  visibly  diseased,  is  very  apt 
indeed  to  end  in  disappointment ;  there  is  almost  always  enlargement  of 
other  glands  subsequently,  and  this  is  especially  likely  to  be  the  case  if 


INFLAMMATORY  AFFECTIONS. 


asepsis  be  not  rigidly  enforced.  Where  it  is  neglected,  irritation  and  rapid 
enlargement  of  the  smaller  glands  already  infected  take  place.  The  surgeon 
should  never  be  content  with  merely  shelling  tuberculous  glands  out  of 
their  capsules. 

When  the  glandular  abscess  is  very  large,  or  when,  as  sometimes 
happens,  there  is  a  mixed  infection  with  pyogenic  organisms,  an  excision, 
practised  when  the  case  first  comes  under  notice,  would  mean  the  removal 
of  a  large  portion  of  the  skin  and  would  entail  a  very  difficult  dissection. 
In  these  cases  it  is  probably  best  first  of  all  to  open  the  abscess  anti- 
septically,  to  introduce  a  drainage  tube,  and  to  wait  for  the  subsidence  of 
the  swelling  and  inflammation.  It  will  then  be  found  after  a  week  or  two 
that  the  greater  part  of  the  swelling  has  gone  down  and  a  sinus  is  left  leading 
to  the  mass  of  tuberculous  glands.  At  this  stage  excision  of  the  glands 
may  be  practised  with  advantage,  care  of  course  being  taken  that  the 
sinus  is  carefully  dissected  out  at  the  same  time  (vide  infra). 

There  is  not  much  to  be  said  in  favour  of  such  partial  operations  for 
tuberculous  glands,  as  scraping  with  a  sharp  spoon.  In  this  plan,  a  small 
incision  is  made  over  the  gland,  whether  it  be  suppurating  or  not,  and  a 
sharp  spoon  is  bored  into  it,  and  the  cheesy  material  or  the  pus  evacuated. 
The  result  is  generally  unsatisfactory ;  a  certain  number  of  cases  do 
extremely  well,  and  recover  with  a  very  small  scar,  but  in  the  greater  pro- 
portion a  sinus  is  left,  fresh  glands  enlarge,  abscesses  form  in  connection 
with  them,  and  ultimately  the  surgeon  is  compelled  to  excise  the  whole  of 
the  affected  area.  In  scraping  out  these  tubercular  glands,  there  is  also  a 
risk  that  acute  tuberculosis  may  occur  after  the  operation.  If  it  be 
decided  to  employ  scraping,  it  is  well  to  leave  the  glands  unopened  as 
long  as  possible,  so  that  they  may  become  completely  broken  down.  The 
surgeon  may  then  possibly  succeed  in  scraping  away  all  the  disease,  and 
is  not  so  likely  to  leave  behind  tissue  that  may  infect  the  wound.  In  fact, 
most  of  the  cases  in  which  a  good  result  is  obtained  by  scraping  are 
those  in  which  the  glands  have  become  completely  broken  down  by  the 
chronic  suppurative  process,  before  operative  measures  are  resorted  to. 
After  the  glands  have  been  scraped  out,  the  cavity  is  generally  filled  with 
the  glycerine  and  iodoform  emulsion,  and  the  wound  stitched  up  without 
a  drainage  tube.  Strict  asepsis  must  be  employed,  and  if  the  wound 
gives  way,  antiseptic  dressings  will  have  to  be  continued  until  healing  is 
complete. 

(4)  When  a  sinus  is  present.— A  fourth  condition  is  when  the 
patient  comes  under  notice  with  sinuses  leading  down  to  diseased  glands. 
In  this  case  also  excision  of  the  mass  is  the  best  treatment.  The  operation 
is  of  course  rather  a  difficult  one,  but  still  if  proper  lines  be  followed, 
such  as  will  be  laid  down  for  dealing  with  cases  of  glands  in  the  neck, 
the  operation  can  usually  be  completed  with  comparatively  little  trouble. 
It  is  necessary,  however,  to  remember  that  there  is  already  a  septic  sinus 
present,  and,  therefore,  the  outer  end  of  the  latter  should  first  be  thoroughly 
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scraped,  and  then  a  small  fragment  of  sponge  or  wool  dipped  in  undiluted 
carbolic  acid  introduced  into  it,  and  left  in  as  a  plug.  The  skin  is  next 
thoroughly  purified,  the  sinus  enclosed  in  an  elliptical  incision,  and  care 
is  taken  not  to  button-hole  it  in  excising  the  mass.  As  even  then  it  is 
impossible  to  be  quite  sure  that  perfect  asepsis  has  been  secured,  a  drainage 
tube  should  be  introduced  into  the  wound,  as  otherwise  suppuration  might 
occur  and  lead  to  the  failure  of  healing  by  first  intention. 

After-treatment. — Of  course  in  all  cases  the  patient  should  be  placed 
under  the  best  hygienic  conditions,  and  after  the  wound  has  healed  should 
be  sent  to  the  country  for  some  weeks  so  as  to  thoroughly  re-establish  the 
general  health. 

TUMOURS. 

The  neoplasms  occurring  in  lymphatic  glands  may  be  either  primary  or 
secondary.  The  primary  tumours  of  lymphatic  glands  are  rare,  the  chief 
being  lymphadenoma,  a  condition  already  fully  described  in  Part  I.,  p.  262. 
The  secondary  tumours  of  lymphatic  glands  are  either  sarcomata  or 
carcinomata,  and  as  they  have  been  referred  to  under  tumours  (see  Part  I., 
Chap.  XV.),  and  will  be  referred  to  again  in  speaking  of  these  diseases  as 
they  affect  various  organs  and  parts  of  the  body,  we  need  not  enlarge  upon 
them  here. 

Treatment. — In  all  cases  of  cancerous  disease  the  glandular  tumours 
should  be  removed,  if  possible,  and  great  care  should  be  taken,  as  in  the 
case  of  tuberculosis,  not  only  to  remove  the  visibly  enlarged  glands,  but 
also  the  whole  glandular  area,  which  can  only  be  done  by  making  a  com- 
plete dissection,  embracing  all  the  glands  and  fat,  and  removing  them  in 
one  mass.  This  is  most  important,  and  is  most  easily  carried  out  in  the 
axilla  and  the  neck,  where  glandular  infection  after  disease  of  the  breast 
or  mouth  is  very  likely  to  occur.  Further,  in  cases  of  degenerating  malignant 
glands,  the  greatest  care  must  be  taken  not  to  rupture  them,  as  otherwise 
the  whole  wound  may  become  a  diffuse  malignant  sore. 
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THE  SURGICAL  AFFECTIONS  OF  FASCIAE. 

TRAUMATIC  AFFECTIONS. 

RUPTURE. — This  is  the  most  important  of  the  injuries  of  fascia?  ; 
for  example,  in  the  case  of  the  foot,  an  overstretching  or  a  sudden  descent 
from  a  height  on  to  the  sole  may  lead  to  rupture  of  portions  of  the  plantar 
fascia.  The  injury  is  accompanied  by  great  pain  at  the  time,  and  some- 
times imperfect  union  of  the  ruptured  fascia  may  lead  to  a  condition  in 
which  the  foot  is  extremely  tender  whenever  the  patient  bears  his  weight 
upon  it. 

Treatment. — The  main  object  of  the  treatment  of  this  accident  must 
be  to  ensure  complete  rest,  so  as  to  allow  the  ruptured  fibres  to  unite. 
When  the  plantar  fascia  is  ruptured  the  foot  should  be  put  up  in  plaster 
of  Paris  with  the  instep  fully  arched  by  bending  the  toes  downwards  as 
much  as  possible,  so  as  to  relax  the  fascia  to  the  utmost  extent.  This 
casing  should  be  kept  on  for  about  a  fortnight ;  if  it  be  kept  on  too  long 
the  fascia  is  apt  to  contract,  and  there  may  afterwards  be  difficulty  in 
obtaining  free  extension  of  the  foot.  After  the  plaster  is  removed,  care 
must  be  taken  for  some  time  to  prevent  any  sudden  strain  or  great  weight 
being  thrown  upon  the  arch  of  the  instep,  so  as  to  allow  of  perfect  con- 
solidation taking  place.  The  patient  must  therefore  be  cautioned  against 
bearing  too  much  weight  upon  it  at  first,  and  all  heavy  jars  or  strains 
must  be  avoided. 

CONTRACTIONS. 

Of  diseases  of  fascia?  the  chief  is  the  occurrence  of  various  contractions. 
These  may  be  the  result  of  disease,  such  as  gout ;  or  may  be  due  to 
repeated,  long-continued,  and  severe  pressure ;  or  to  prolonged  immobiliza- 
tion of  the  limb  in  a  faulty  position.  Of  contractions  of  the  fasciae  due 
to  disease  the  most  marked  example  is  that  known  as  Dupuytrens  Con- 
traction of  the  palmar  fascia,  which  is  frequently  associated  with  gout  or 
rheumatism,   and  which  has   been  already  fully   described  (see  p.  27). 
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Contraction  of  the  fascia  from  pressure  is  also  seen  in  the  hand,  as  the 
result  of  the  use  of  instruments  which  constantly  exert  pressure  on  a 
particular  part  of  the  palm.  Probably  a  certain  amount  of  inflammation  is 
set  up  in  this  way,  and  this  leads  subsequently  to  contraction  of  the  fascia. 
A  similar  condition  produced  by  immobilization  is  sometimes  met  with  after 
fractures  or  joint  disease ;  while  the  effects  of  prolonged  faulty  position  are 
well  marked  in  cases  of  infantile  paralysis,  where,  for  example,  the  front  part 
of  the  foot  drops  as  a  result  of  paralysis  of  the  anterior  muscles  of  the  leg, 
and  a  secondary  contraction  of  the  plantar  fascia  subsequently  occurs  and 
interferes  with  proper  extension  of  the  foot.  In  the  case  of  fractures  and 
joint  disease,  inflammation  probably  plays  some  part  in  the  production  of 
the  contraction  of  the  fascia,  while,  in  the  case  of  infantile  paralysis,  it  may 
be  largely  a  question  of  imperfect  development. 

TREATMENT.— This  will  consist  mainly  in  the  employment  of  sub- 
cutaneous division.  A  tenotome  which  should  have  a  sharp  point  and  a 
cutting  edge  of  not  more  than  a  quarter  of  an  inch  in  length,  is  introduced 
flatwise  between  the  fascia  and  the  skin  while  the  parts  are  lax.  The  cutting 
edge  is  turned  towards  the  fascia,  this  is  put  upon  the  stretch,  and  the  part 
beneath  the  edge  of  the  knife  is  divided  by  nicking  it  with  the  point. 
When  one  band  is  cut,  fresh  resisting  bands  are  found  to  start  into 
prominence,  and  so  the  knife  is  pushed  on  in  various  directions  until 
all  tight  bands  are  divided.  Sometimes  the  division  can  be  completed 
through  one  puncture ;  generally  a  number  of  separate  ones  will  be  required. 
The  contracted  fascia  usually  consists  of  a  number  of  tight  bands,  and 
not  of  an  even  continuous  layer ;  it  is  therefore  of  importance  to  use  a 
tenotome  with  a  small  cutting  blade,  and  to  do  most  of  the  division  by 
nicking  the  contracted  bands  with  the  point,  for  fear  of  damaging  import- 
ant underlying  structures.  When  as  much  as  possible  has  been  done  by  the 
knife,  the  part  is  thoroughly  stretched,  so  as  to  tear  any  portions  which  may 
have  escaped  division,  and  the  limb  is  then  put  up  in  the  stretched  position 
in  a  suitable  apparatus,  or  a  plaster  of  Paris  case  is  applied ;  this  is  kept  on 
for  some  weeks  or  months,  until,  in  fact,  contraction  in  connection  with  the 
healing  process  has  ceased.  The  detailed  treatment  for  the  principal  cases 
in  which  the  fascia  is  contracted,  e.g.  club-foot  and  Dupuytren's  contraction 
of  the  palmar  fascia,  has  already  been  given. 

RHEUMATIC  NODULES  are  not  uncommon  in  connection  with 
the  fasciae.  They  are  hard  rounded  masses,  of  variable  size,  which  are 
generally  scattered  over  the  body,  and  which  often  develop  rapidly  in  con- 
nection with  chronic  rheumatism.  They  generally  yield  to  anti-rheumatic 
remedies  such  as  the  salicylates. 

NEW  GROWTHS  are  not  uncommonly  met  with  in  connection  with 
fasciae.  The  most  frequent  of  these  are  fibromata,  which  frequently  begin 
in  the  dense  fibrous  tissues.  Sarcomata,  more  especially  of  the  spindle- 
celled  variety,  also  occur.  The  treatment  of  these  has  been  referred  to 
under  the  treatment  of  tumours  (see  Part  I.,  Chap.  XV.). 


CHAPTER  XIV. 


THE  SURGICAL  AFFECTIONS  OF  BURS^E. 
WOUNDS. 

It  must  be  remembered  that  the  bursal  cavities  are  in  close  relation 
with  the  lymphatic  vessels,  and  therefore  any  septic  infection  of  them  is 
particularly  dangerous,  and  may  lead  to  very  violent  inflammation.  For 
example,  when  the  bursa  over  the  olecranon  has  been  punctured,  enormous 
swelling  of  the  arm  with  great  redness  and  oedema  not  at  all  uncommonly 
results.  The  bursa  and  the  parts  around  become  acutely  inflamed,  and  the 
redness  of  the  skin  often  closely  resembles  erysipelas.  So  great  is  the 
swelling  in  proportion  to  the  damage  done  to  the  bursa,  that,  in  cases  in 
which  the  puncture  is  not  easily  visible,  it  might  be  difficult  to  make  out 
the  main  seat  of  the  inflammation  if  these  facts  were  not  clearly  borne  in 
mind. 

TREATMENT. — When,  therefore,  a  bursa  is  wounded,  great  care  must 
be  taken  to  disinfect  the  wound,  and  for  this  purpose  the  entire  bursal 
cavity  should  be  swabbed  out  with  undiluted  carbolic  acid,  the  opening, 
if  necessary,  being  enlarged  for  the  purpose,  whilst  the  skin  around  is 
disinfected  in  the  ordinary  manner.  A  drainage  tube  is  then  inserted  into 
the  cavity  and  antiseptic  dressings  are  applied.  The  after-treatment  must 
be  conducted  on  the  lines  already  laid  down  for  the  treatment  of  accidental 
wounds  (see  Part  I.,  Chap.  IX.). 

If  a  considerable  interval  has  elapsed  before  the  case  is  seen,  and 
inflammation  has  already  set  in,  the  cavity  must  be  laid  freely  open,  sponged 
with  undiluted  carbolic  acid,  and  packed  with  strips  of  gauze  impregnated 
with  iodoform  ;  if  the  inflammation  be  very  great,  warm  boracic  fomenta- 
tions (see  Part  I.,  p.  48)  may  be  applied  outside. 

BURSITIS. 

ACUTE  BURSITIS.— Inflammation  of  a  bursa  may  be  acute  or 
chronic.     Acute  bursitis  occurs   either  as  a  serous  or  a  purulent  inflam- 
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mation.  It  may  follow  contusions,  especially  if  there  has  already  been 
some  chronic  inflammation,  or  it  may  be  secondary  to  some  inflammation 
in  its  vicinity,  e.g.  erysipelas  of  the  skin  or  inflammation  of  a  neighbouring 
joint.  In  some  cases  it  is  due  to  a  direct  wound.  Acute  bursitis  also 
occurs  in  rheumatism,  and  a  gouty  form  of  the  affection  is  described. 

Treatment. — In  cases  of  acute  suppurative  bursitis,  the  bursa  must  be 
laid  freely  open,  a  drainage  tube  or  tubes  inserted  at  the  most  dependent 
points,  and  the  parts  kept  aseptic.  It  is  often  necessary  for  efficient  drainage 
in  a  large  bursa  like  the  pre-patellar,  to  make  two,  or  even  more,  counter- 
openings  at  its  lowest  points.  In  the  pre-patellar  bursa  this  is  best  done 
by  a  small  median  incision,  through  which  the  finger  explores  the  cavity 
and  directs  a  probe  or  pair  of  sinus  forceps,  which  are  made  to  project 
beneath  the  skin  at  the  most  dependent  points,  and  are  cut  down  upon  for 
counter-openings.  The  neighbouring  joint  should  be  fixed  with  splints  until 
the  inflammation  has  subsided. 

When  suppuration  has  not  occurred,  the  ordinary  treatment  of  inflam- 
mation (see  Part  I.,  Chap.  I.)  should  be  employed;  this  will  be  rest  and 
cold  in  the  early  stages,  hot  fomentations,  leeches,  etc.,  later  on.  If 
there  be  any  rheumatic  tendency,  salicin  or  salicylate  of  soda  (20  grains 
three  times  daily)  should  be  given.  The  majority  of  cases  of  acute  bursitis, 
however,  go  on  to  suppuration,  and,  provided  that  the  wound  can  be  kept 
aseptic,  time  is  saved  and  a  better  result  obtained  by  early  incision  and 
drainage,  even  though  no  pus  has  formed.  When  there  is  no  pus,  a  fine 
drainage  tube  (No.  5)  inserted  between  the  edges  of  the  wound  will  suffice  ; 
its  use  can  generally  be  dispensed  with  after  the  third  day,  and  the  wound 
allowed  to  close.  Here  there  is  no  need  for  counter-openings ;  drainage 
through  a  median  vertical  incision,  carried  out  as  above,  will  suffice.  If  the 
pre-patellar  bursa  be  affected,  the  patient  may  be  allowed  to  walk  about 
with  the  knee  fixed  in  a  suitable  casing. 

CHRONIC  BURSITIS.— Chronic  inflammation  of  a  bursa  may  follow 
upon  the  acute  form,  or  it  may  be  chronic  from  the  commencement ;  it  is 
usually  the  result  of  slight  contusions  or  injuries  to  the  part.  The  most 
common  seat  of  chronic  bursitis  is  the  pre-patellar  bursa,  and  here  it  usually 
results  from  prolonged  kneeling.  Sometimes  at  an  early  stage  of  the  disease 
there  is  considerable  pain  and  some  redness  of  the  skin — a  subacute  inflamma- 
tion in  fact — but  there  is  not  the  acute  oedema  and  the  violent  symptoms 
characteristic  of  an  acute  suppurative  inflammation.  The  pain  soon  sub- 
sides and  leaves  the  wall  of  the  bursa  dilated  and  thickened  ;  the  subacute 
inflammation  is,  however,  very  liable  to  recur  on  the  slightest  provocation. 
In  other  cases  again,  adventitious  bursa?  may  develop  over  parts  subjected 
to  pressure,  and  these  may  subsequently  inflame ;  common  examples  of 
these  are  the  bursa;  which  develop  over  the  side  of  the  metatarsal  bone  of 
the  great  toe,  as  a  result  of  pressure  in  cases  of  hallux  valgus,  and  which 
are  known  as  bunions. 

Pathology.- — As  the  result  of  the  chronic  inflammation,  various  changes 
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take  place  in  the  wall  of  the  bursa.  In  the  early  stages  the  cavity  is 
merely  distended  with  fluid,  and  the  inner  surface  of  its  wall  becomes 
covered  with  a  layer  of  lymph ;  this  leads  to  thickening  of  the  wall  of  the 
bursa,  and,  very  often,  to  the  formation  of  adhesions  between  its  opposite 
surfaces.  In  this  way  are  produced  bands  crossing  the  bursa,  or  tags  hanging 
into  it,  and  the  latter  may  become  detached,  and  form  loose  bodies  in  the 
interior.  In  fact  the  chief  cause  of  the  constant  recurrence  of  chronic 
bursitis,  after  it  has  subsided  under  treatment  by  rest  and  counter-irritation,  is 
the  presence  in  the  bursa  of  these  loose  bodies  or  tags.  As  time  goes  on,  the 
wall  becomes  more  and  more  thickened  and  fibrous,  until,  ultimately,  it  may 
practically  become  converted  into  a  fibrous  tumour  with  a  very  small  cavity 
containing  a  little  fluid.  Often,  as  the  result  of  a  little  extra  irritation,  the 
cavity  fills  up  with  blood-stained  fluid. 

Treatment. — (a)  Radical. — The  treatment  of  chronic  bursitis  should  be 
radical  wherever  it  is  possible.  Undoubtedly  the  best  of  all  methods  of 
treating  the  affection  is  to  excise  the  sac  en- 
tirely, and  thus  in  the  long  run  a  great  deal 
of  time  is  saved.  This  method  of  treatment 
moreover  is  absolutely  essential  when  the 
bursal  wall  is  much  thickened,  or  when  there 
are  bands  or  loose  bodies  present  in  the  in- 
terior. In  any  case,  however,  when  once  a 
chronic  bursitis  is  established,  it  is  best  to 
excise  the  bursa  completely. 

In  dealing  thus,  for  instance,  with  a 
pre  patellar  bursa,  the  skin  about  the 
front  of  the  knee  should  be  purified  with 
scrupulous  care.  The  pre-patellar  region  is 
one  of  the  spots  where,  owing  to  the  thick- 
ness of  the  skin,  and  its  frequent  exposure  to 
pressure,  septic  material  is  apt  to  accumulate, 
and  where  it  is  only  got  rid  of  with  difficulty. 
A  curved  incision  should  be  made  around  the 
swelling  with  the  convexity  upwards,  its  upper 
border  coming  just  above  the  upper  limit  of 
the  bursa,  and  its  ends  terminating  a  little 
to  each  side,  well  below  the  centre  of  the  tumour  (see  Fig.  70).  The 
flap  thus  marked  out,  consisting  of  skin  and  subcutaneous  tissue,  is 
turned  down  until  the  anterior  surface  of  the  enlarged  bursa  is  fully 
exposed,  and  it  is  then  quite  easy  to  see  the  limits  of  its  wall,  and 
with  a  few  strokes  of  the  knife  to  detach  the  connective  tissue  around, 
and  peel  the  whole  thing  off  unopened  from  the  front  of  the  bone 
and  the  ligamentum  patellae.  There  is  no  danger  of  wounding  the 
joint  if  ordinary  care  be  taken  to  keep  close  to  the  sac.  After  the 
bursa  has  been  removed  the  wound  is  stitched  up,  an  antiseptic  dressing 

PT.  II.  N 


Fig.  70. — Incision  for  removal  of 
THE  Pre-tatellar  Bursa.  The  sketch 
is  designed  to  show  the  relative  positions 
of  the  incision,  the  enlarged  bursa  and 
the  patella  (the  shape  of  which  is  some- 
what incorrectly  represented  by  the 
dotted  line).  The  flap  should  be  made 
as  shown  above,  and  not  with  its  con- 
vexity downwards,  as  is  sometimes  done, 
as  then  the  scar  would  be  directly  ex- 
posed to  pressure  on  kneeling. 
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is  applied,  and  the  limb  put  upon  a  splint.  If  preferred,  a  splint  need 
not  be  employed ;  a  thick  mass  of  dressing  is  sufficient  to  check  the 
movements  of  the  joint  sufficiently  to  permit  rapid  healing.  The  wound 
will  heal  in  a  few  days,  the  stitches  may  be  taken  out  in  a  week,  a  collodion 
dressing  applied,  and  the  patient  allowed  to  walk  about  on  the  eighth  or 
the  tenth  day.  By  making  a  curved  incision  in  this  manner  the  scar  does 
not  lie  over  the  lower  part  of  the  bone,  so  that  there  is  no  danger  of 
pressure  upon  the  scar  and  a  recurrence  of  pain  on  kneeling.  The  skin  over 
the  patella  very  soon  becomes  loose  and  supple,  and  the  patient  experiences 
no  inconvenience  from  the  absence  of  the  bursa. 

(b)  Palliative. — This  should  only  be  employed  when  the  patient  declines 
radical  treatment ;  it  consists  in  rest  and  counter-irritation.  The  limb  is 
placed  upon  a  back  splint,  the  patient  being  kept  in  bed  or  only  allowed 
to  walk  about  with  the  splint  on,  and  iodine  or  blisters  are  applied  over 
the  bursa.  A  certain  amount  of  time  may  be  saved  by  drawing  off  the 
fluid  with  an  aspirating  needle  before  beginning  the  treatment,  and  then 
applying  the  counter-irritation.  If  the  patient  continue  to  walk  about,  only 
a  slight  diminution  of  the  swelling  as  a  rule  results ;  if,  however,  she  be 
confined  to  bed  from  the  first,  the  swelling  may  disappear  almost  entirely, 
the  fluid  being  all  absorbed,  and  only  a  somewhat  thickened  wall  left.  In 
many  cases  it  is  then  possible  to  feel  cords  or  loose  bodies  moving  under 
the  finger  in  the  interior  of  the  bursa.  As  a  rule,  when  the  patient  begins 
to  kneel  or  resume  her  work,  the  effusion  recurs,  so  that  really  nothing  is 
gained  by  this  palliative  method  of  treatment. 

Other  methods  intermediate  between  complete  excision  and  rest  have 
been  employed.  For  example,  it  is  common  to  puncture  the  bursa  and 
inject  it  with  tincture  of  iodine  or  undiluted  carbolic  acid,  as  is  done  in  the 
case  of  a  hydrocele  ;  at  least  as  much  time,  however,  is  taken  up  by  this 
method  of  treatment  as  if  excision  were  practised,  and  the  result  is  not  at  all 
certain.  A  more  certain  method  is  drainage  of  the  bursa,  and  this  is  dis- 
tinctly preferable  to  the  palliative  treatment  just  mentioned.  Incision  and 
drainage  will  often  lead  to  a  permanent  cure  of  the  trouble,  even  if  loose 
bodies  or  tags  be  present  in  the  bursal  cavity,  as  they  can  be  removed  at  the 
same  time.  But  this  plan  does  not  seem  to  possess  any  particular  advantage 
over  excision.  In  the  first  place,  it  takes  longer  (as  a  rule,  it  is  not  possibe 
to  leave  out  the  tube  in  less  than  ten  days,  and  then  the  wound  has  still  to 
heal),  and  it  is  more  dangerous  on  account  of  the  risk  of  sepsis.  If  sepsis 
were  to  occur  in  the  wound  made  for  removal  of  the  bursa  (provided  no 
communication  had  been  made  with  the  joint),  the  probability  is  that  it  would 
be  a  purely  local  accident ;  whereas,  if  sepsis  occur  in  an  open  bursa,  a 
most  violent  suppurative  inflammation  is  set  up,  which  not  only  causes 
local  trouble,  and  leads  to  a  long  illness,  but  may  cause  very  serious 
general  septic  infection.  Cases  are  also  known  where  recurrence  of  the 
original  bursitis  has  taken  place  even  after  incision  and  drainage.  The 
only  conceivable  advantage  of  these  methods  over  excision  is  that  in  them 
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the  bursa  is  left,  and  that,  therefore,  the  skin  might  be  presumed  to  move 
more  freely  over  the  subjacent  bone.  As  a  matter  of  fact,  however,  this 
is  a  purely  fallacious  reason,  since  the  point  aimed  at  in  incision  and 
drainage  is  to  obtain  complete  obliteration  of  the  bursal  cavity,  so  that 
the  bursa  is  removed  as  effectually  as  if  it  were  excised  ;  in  the  latter  case 
(i.e.  complete  excision)  it  is  found  by  experience  that  patients  never  complain 
of  any  adhesion  of  the  skin  due  to  loss  of  the  bursa. 

Hence  we  recommend  in  these  cases — (1)  the  performance  of  excision 
of  the  enlarged  bursa;  (2)  should  the  patient  refuse  excision  drainage  may 
be  employed  ;  and  (3)  only  where  this  is  refused,  or  the  surgeon  is  not 
.sufficiently  sure  of  his  asepsis,  should  injection,  etc.  be  practised. 


TUBERCULOSIS. 


This  is  not  very  uncommon,  and  the  disease  runs  the  ordinary  course 
of  tuberculosis  elsewhere.  The  wall  of  the  bursa  becomes  thickened,  and 
effusion  occurs  into  its  cavity.  The  fluid 
very  often  contains  rice  bodies,  and  subse- 
quently pus  is  developed,  which  gradually 
finds  its  way  to  the  surface.  These  bursae 
may  or  may  not  be  connected  with  and 
secondary  to  disease  of  the  joint  ;  those  most 
commonly  affected  are  the  bursas  over  the 
great  trochanter,  and  that  beneath  the  deltoid 
muscle. 

TREATMENT. — The  treatment  is  essen- 
tially that  of  chronic  abscess  (see  Part  I., 
p.  247).  If  possible,  the  affected  bursa  and 
its  contents  should  be  dissected  out,  and 
where  this  cannot  be  done  the  wall  should 
be  clipped  away  as  far  as  possible,  after 
the  cavity  has  been  laid  freely  open,  and 
then,  if  any  portion  has  to  be  left  behind, 
its  surface  should  be  thoroughly  scraped  and 
sponged  over  with  undiluted  carbolic  acid. 

Where  the  entire  bursal  wall  is  not  easily  accessible,  for  example  in 
the  psoas  bursa,  the  pus  should  be  evacuated,  the  walls  scraped,  the 
cavity  injected  with  a  10%  emulsion  of  iodoform  and  glycerine  (see 
p.  184),  and  the  wound  stitched  up  without  a  drainage  tube.  In  the 
case  of  the  bursa  over  the  great  trochanter  of  the  femur,  an  incision 
should  be  made  with  the  convexity  forwards,  and  a  flap  turned  back 
so  as  to  completely  expose  the  swelling.  The  bursal  wall  is  then  ex- 
posed and  peeled  off  carefully  from  the  surrounding  tissues,  and  the 
whole  structure  removed,  the  surface  of  the  bone  being  carefully 
examined    for    evidence    of    tuberculous    infection  ;    if  any   deposit  of 


Fig.  71. — Incision  for  removal  of 
a  Deltoid  Bursa.  This  should  corre- 
spond mainly  to  the  anterior  edge  of  the 
deltoid  muscle,  and  should  curve  round 
well  on  to  the  outer  aspect  of  the  arm  at 
its  lower  end. 
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tubercle  be  found  in  it,  it  must  be  cleanly  gouged  out.  The  wound 
is  then  stitched  up  and  an  antiseptic  dressing  and  pressure  applied.  In 
the  case  of  the  bursa  under  the  deltoid,  it  is  impossible  to  remove 
it  entirely  without  a  very  extensive  dissection.  It  is  possible,  how- 
ever, by  means  of  an  incision  made  along  the  anterior  edge  of  the 
deltoid  muscle,  curving  backwards  at  the  lower  part  (see  Fig.  71),  to  dissect 
away  the  greater  part  of  the  bursa  as  it  lies  beneath  the  muscle.  The 
remainder  must  then  be  thoroughly  scraped  out,  the  rice  bodies,  if  present, 
all  removed,  iodoform  and  glycerine  emulsion  injected,  and  the  wound 
stitched  up  without  a  drainage  tube.  Tuberculosis  of  this  bursa  is  generally 
secondary  to  tuberculous  disease  of  the  shoulder  joint,  and  in  that  case, 
if  the  disease  be  extensive,  it  may  be  advisable  to  excise  the  joint.  In 
such  a  case  it  is  best  to  begin  by  dissecting  away  the  bursa  as  completely 
as  possible  before  proceeding  to  deal  with  the  synovial  membrane  and  the 
joint  surfaces.  This  point  will  be  dealt  with  more  fully  in  speaking  of 
diseases  of  joints. 

SYPHILIS. 

Syphilitic  bursitis  occurs  in  the  secondary  stage  as  an  acute  affection ; 
in  the  tertiary  stage  it  occurs  as  a  gummatous  deposit,  but  these  lesions 
are  rare,  and  the  treatment  does  not  require  any  special  mention. 

TUMOURS. 

New  growths  in  the  walls  of  bursae  are  also  rare.  Sarcomata  and 
myxomata  are  met  with  occasionally,  and  at  first  they  are  very  difficult  to 
distinguish  from  bursa?,  the  walls  of  which  are  merely  thickened  by  inflam- 
matory deposit. 

The  treatment  of  course  is  essentially  the  same  as  that  of  new  growths 
elsewhere,  and  consists  in  the  complete  removal  of  the  tumour. 


CHAPTER  XV. 


THE  SURGICAL  AFFECTIONS  OF  MUSCLES. 
ATROPHY. 

Atrophy  of  muscles  arises  from  a  variety  of  causes,  and  is  usually  due  to 
defective  innervation,  such  as  occurs  after  division  of  a  motor  nerve,  central 
paralysis  or  peripheral  neuritis.  Atrophy  is  also  a  common  sequel  to 
disuse  of  muscles,  and  this  condition  may  result  from  direct  injuries, 
such  as  blows,  when  the  atrophy  is  due  to  haemorrhage  into  the  substance 
of  the  muscle,  or  to  damage  to  the  nerve  supplying  it.  It  also  occurs  in 
the  muscles  in  the  neighbourhood  of  joints  which  are  the  seat  of  either 
tuberculous  or  rheumatic  disease,  and  in  these  cases  it  proceeds  more  rapidly 
and  completely  than  can  be  accounted  for  by  mere  disuse  of  the  articulation. 
After  atrophy  has  gone  on  for  some  time,  the  muscle  tends  to  shrink,  and 
thus  the  tendons  become  tight,  and  may  require  division  before  proper 
restoration  of  movement  can  be  obtained. 

TREATMENT. — This  will  of  course  depend  upon  the  cause  of  the 
atrophy.  When  it  is  due  to  some  central  nervous  derangement  very  little 
can  be  done,  except  to  promote  the  nutrition  of  the  muscles ;  when  it 
results  from  division  of  the  nerves  supplying  the  muscles,  nerve  suture  must 
be  practised.  When  it  occurs  in  connection  with  joint  disease,  the  atrophy 
will  persist  until  the  condition  of  the  joint  so  far  improves  that  its  move- 
ments can  be  freely  carried  out.  If  it  occur  after  an  injury  causing 
haemorrhage  into  the  muscles,  the  sooner  the  effused  blood  is  got  rid  of 
the  better  will  the  functions  of  the  muscle  be  restored. 

Massage. — Although  the  first  point  in  the  treatment  of  this  condition 
is  to  find  out  the  cause  of  the  atrophy,  and,  if  possible,  to  remedy  it,  a 
good  deal  may  often  be  done  in  the  way  of  preventing  it,  or  at  any  rate 
of  checking  its  spread  and  hindering  the  shrinking  of  the  muscle  whilst 
the  cause  is  being  treated  ;  the  most  useful  methods  for  this  purpose 
are  manipulations,  massage,  and  electricity.  The  principles  of  massage 
have  already  been  mentioned  (see  Part  I.,  p.  22);  the  object  of  the  massage 
here  is  not  to  remove  effused  materials,  but  to  improve  the  circulation  in 
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the  muscle,  and  to  stimulate  the  muscle-fibres  themselves,  so  that  by 
contracting  they  may  regain  a  certain  amount  of  power.  Attempts  to 
improve  the  circulation  are  best  made  by  rubbing  and  kneading  the  muscle, 
especially  in  the  upward  direction,  and  spontaneous  contractions  of  the 
muscular  fibres  are  induced  by  repeated  tappings  and  vibrations  applied  to 
the  muscle  itself,  not  so  severe,  however,  as  to  paralyze  it. 

Electricity. — In  employing  electricity,  the  Faradic  current  should  be  used, 
except  where  there  is  some  joint  lesion,  and  where,  therefore,  the  contractions 
of  the  muscles  which  its  action  produces  might  aggravate  the  mischief. 
A  large  electrode,  about  three  inches  square,  covered  with  chamois  leather 
or  thick  flannel  and  well  soaked  with  warm  water  or  salt  solution  is 
applied  to  the  spine,  while  another  electrode,  not  less  than  two  inches 
square,  is  applied  to  the  skin  over  the  affected  muscle  and  moved  slowly  all 
over  it,  keeping  in  close  contact  with  the  skin.  A  current  of  about  five 
milliamperes  or  less  is  generally  sufficient ;  the  patient's  sensations  are, 
however,  the  best  guide  to  this  point ;  the  current  should  never  be  strong 
enough  to  cause  pain.  If  preferred,  the  two  electrodes  may  be  placed  side 
by  side  on  the  skin  and  moved  about.  Each  sitting  should  last  from  ten 
to  twenty  minutes,  and  should  be  repeated  every  other  day  or  oftener  for 
a  considerable  period. 

Manipulations. — At  the  same  time  that  massage  and  electricity  are 
employed  frequent  manipulations  should  be  practised,  except  in  cases  of 
joint  disease,  with  the  view  of  stretching  the  muscles  and  preventing  the 
occurrence  of  contractures. 

TRAUMATIC  AFFECTIONS. 

Injuries  of  muscles  may  vary  in  degree  from  a  simple  blow  or  con- 
tusion to  complete  rupture  of  the  muscular  fibres. 

CONTUSION  of  muscles  sometimes  gives  rise  to  very  considerable 
mischief.  In  the  first  place  it  leads  to  infiltration  of  blood  among  the 
muscular  fibres,  and  this  interferes  with  their  action ;  in  the  second 
place  it  very  often  causes  a  temporary  paralysis.  As  the  result  of  a  blow 
the  muscle  contracts,  and  this  is  followed  by  fibrillary  twitchings,  after 
which  the  muscle  relaxes  and  may  not  recover  its  power  for  two  or  three 
days.  When  permanent  paralysis  of  a  muscle  occurs  after  a  blow  it 
is  usually  due  to  damage  to  its  nerve  supply,  rather  than  to  injury  of  the 
muscular  fibres  themselves. 

Haemorrhage  into  a  muscle  may  be  followed  by  a  variety  of  troubles ; 
it  may  lead  to  adhesion  of  the  muscular  fibres  to  each  other,  or  to  fibrosis 
and  consequent  impairment  of  function.  In  some  cases  calcareous  salts 
are  deposited  in  the  muscle  and  calcification  occurs ;  in  others  a  true 
ossification  may  take  place.  Occasionally  the  effused  blood  is  neither 
absorbed  nor  organized,  but  becomes  encysted  and  forms  a  blood  cyst  in 
the  substance  of  the  muscle. 
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Treatment. — Efforts  should  always  be  made  to  get  rid  of  the  blood  as 
quickly  as  possible,  and  this  is  best  done  in  the  first  place  by  placing  the 
part  completely  at  rest  and  afterwards  by  the  employment  of  suitable 
massage.  Massage  should  be  begun  on  the  second  or  third  day  after  the 
injury,  and  should  at  first  consist  of  gentle  rubbing  in  the  upward  direc- 
tion twice  a  day,  continued  for  about  twenty  minutes  at  a  time.  In  a  few 
days  the  other  methods  for  breaking  up  the  exudation  (see  Part  I.,  p.  22) 
may  also  be  employed.  The  duration  of  each  sitting  should  be  gradually 
increased  up  to  half  or  three-quarters  of  an  hour  at  a  time,  and  the 
massage  should  be  persisted  in  for  at  least  two  or  three  weeks. 

When  the  effusion  is  large  and  does  not  readily  become  absorbed,  the 
best  plan  is  to  make  a  curved  incision  towards  one  side  of  the  swelling, 
expose  the  muscle,  turn  out  the  clots  and  put  in  a  drainage  tube  for  two 
or  three  days.  Such  an  operation  must  of  course  be  done  strictly  antisep- 
tically  on  account  of  the  danger  of  septic  infection.  As  soon  as  the 
wound  has  healed,  massage  and  manipulations  should  be  employed. 

WOUNDS  OF  MUSCLES.— Incised  wounds  of  muscles  are  of 
no  particular  moment  unless  the  incision  runs  transversely  to  the  direction 
of  the  muscular  fibres.  Before  the  antiseptic  era,  however,  wounds  of 
muscles  were  specially  dreaded,  as  being  apt  to  lead  to  general  septic 
infection.  Punctured  wounds  over  muscles  very  often  do  not  injure 
the  muscle  at  all,  as  it  contracts,  and  slides  out  of  the  way,  but,  in 
some  cases,  the  muscle  is  punctured  and  some  of  its  fibres  may  be  divided. 
Should  this  occur,  the  divided  fibres  retract,  and  may  leave  a  large 
irregular  gap  in  the  muscle  (see  Punctured  Wounds,  Part  I.,  Chap.  IX.). 
AVhen  the  incision  is  of  considerable  size  and,  particularly,  when  it  is  trans- 
verse to  the  direction  of  the  muscular  fibres,  very  considerable  retraction 
takes  place,  and,  unless  means  be  taken  to  restore  the  continuity  of  the 
muscle,  very  serious  functional  disability  may  result. 

Treatment. — In  the  case  of  an  incised  wound  involving  a  muscle  and 
dividing  it  transversely,  an  attempt  must  be  made,  after  thoroughly  disin- 
fecting the  wound,  to  bring  the  divided  ends  of  the  muscle  together,  and 
this  is  especially  necessary  when  the  wound  involves  the  greater  part  of  the 
width  of  the  muscle.  The  approximation  is  effected  by  means  of  sutures, 
but  this  is  a  somewhat  difficult  task.  If  the  sutures  be  inserted  in  the 
manner  employed  for  interrupted  stitches  in  the  skin,  it  will  be  found  that 
as  soon  as  the  thread  is  tightened,  it  simply  separates  the  muscular  fibres 
and  cuts  its  way  out.  In  order  to  avoid  this,  the  stitch  must  be  passed 
transversely  across  the  muscle  at  some  distance  from  the  divided  edge,  and 
the  two  ends  tied  together  in  front  so  as  to  surround  a  mass  of  the 
muscular  fibre.  The  suture  should  not  be  tied  so  tightly  as  to  unduly 
constrict  the  included  portion  of  muscle,  but  sufficiently  so  to  prevent  the 
portion  included  in  the  ligature  from  slipping  through  the  loop.  A 
similar  stitch  is  then  put  in  the  other  divided  end,  and  tied  in  a  like 
manner.    The  ends  of  these  two  stitches  are  then  tied  together  firmly,  and 
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by  this  means  the  divided  ends  of  the  muscle  may  be  approximated  (see 
Fig.  72).  Before  the  stitches  are  tied  the  muscle  should  be  fully  relaxed 
by  placing  the  limb  in  a  position  of  flexion  or  extension  according  to  the 
muscle  affected ;  more  than  one  suture  may  be  required,  the  number  being 
regulated  by  the  breadth  of  the  particular  muscle.  When  these  fixation 
stitches  have  been  tied,  the  approximated  muscular  edges  may  be  united 
by  means  of  a  continuous  catgut  suture,  the  button-hole  stitch  (see 
Part  I.,  p.   158)  being  the  best.     For  suturing  muscles  catgut  is  on  the 


Fig.  72. — Method  of  Suturing  a  Divided  Muscle.  The  method  of  introducing 
and  tying  the  sutures  is  shown  diagrammatically.  The  smaller  figure  shows  the  detail  of 
the  individual  sutures.  In  the  larger  one  four  such  stitches  have  been  inserted  and  are 
ready  for  tying.  When  they  have  been  tied  and  the  cut  edges  of  the  muscle  thus 
approximated,  a  continuous  buttonhole  suture  is  put  in  along  the  line  of  junction. 


whole  the  best  material ;  silk  may  be  used,  but  in  accidental  wounds  of 
muscles  it  is  impossible  to  be  certain  of  securing  asepsis,  and  should  the 
wound  be  septic,  the  silk  will  almost  certainly  work  its  way  out,  and  a 
sinus  will  remain  for  a  considerable  time.  After  the  muscle  has  been 
sutured,  a  drainage  tube  should  be  inserted  and  the  skin  wound  stitched 
up.  The  limb  should  be  placed  upon  a  splint  in  the  position  that  ensures 
the  greatest  relaxation  of  the  muscle. 

After-treatment. — The  further  treatment  of  the  wound  will  follow  the 
lines  already  laid  down  for  accidental  incised  wounds  (see  Part  I.,  p.  184). 
The  position  of  full  muscular  relaxation  should  be  kept  up  for  about  a 
couple  of  days,  and  then,  day  by  day,  the  limb  may  be  slightly  extended 
or  flexed  as  the  case  may  be,  until,  in  the  course  of  two  to  three 
weeks,  the  muscle  is  put  fully  upon  the  stretch.  It  is  important  not 
to  keep  the  muscle  too  long  in  the  fully  relaxed  position  because  a 
certain  amount  of  adhesion  is  likely  to  form  between  the  line  of  suture 
and  the  tissues  around,  and  this  should,  as  far  as  possible,  be  made  to 
occur  in  the  position  in  which  the  muscle  is  fully  extended ;  the  muscular 
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contractions  will  then  pull  upon  the  adhesions,  and  gradually  stretch 
them.  In  the  course  of  about  four  weeks  the  patient  should  be 
encouraged  to  move  the  muscle  voluntarily,  but  up  till  then  only  passive 
movement  should  be  resorted  to.  If  any  firm  adhesions  should  form 
between  the  line  of  union  in  the  muscle  and  the  soft  parts,  massage  and 
faradism  are  of  the  greatest  use  in  breaking  them  up  ;  if  necessary,  they 
may  be  divided  transversely  by  a  tenotomy  knife. 

The  uniting  material  in  these  cases  is  composed  of  fibrous  tissue  ;  but 
if  the  parts  have  been  well  approximated  by  stitches,  and  care  taken  in 
the  course  of  the  treatment  not  to  allow  separation  to  take  place  afterwards, 
the  line  of  union  is  quite  narrow  and  firm,  and  the  muscle  is  as  good  as  ever. 

Rupture  of  muscles  may  occur  independently  of  an  external  wound, 
and  results  from  violent,  irregular,  or  inco-ordinated  contraction,  though 
an  actual  rupture  of  muscle  is  much  less  common  than  is  rupture  of 
a  tendon ;  it  generally  occurs  in  men,  and  is  usually  only  partial,  but 
certain  muscles  may  be  torn  completely  across.  The  muscle  which  ruptures 
may  previously  have  been  the  seat  of  disease,  or  it  may  be  quite  healthy ; 
for  instance,  it  occurs  more  commonly  in  old  than  in  young  men,  the 
muscles  in  the  old  taking  part  in  the  general  atrophy  of  the  body.  In 
other  cases,  the  muscle  is  found  to  have  been  the  seat  of  waxy  or  fatty 
degeneration,  such  as  occurs,  for  example,  after  typhoid  or  any  other 
acute  infective  fever.  The  muscles  most  frequently  ruptured  after  infective 
diseases  are  the  rectus  abdominis,  below  the  umbilicus,  and  the  psoas ; 
in  both  cases  rupture  generally  occurs  when  the  patient  sits  up  in 
bed  too  suddenly.  Rupture  of  healthy  muscles  generally  results  from 
violent  exertion,  especially  some  sudden  and  unexpected  movement, 
such  as  recovering  the  balance.  The  muscles  which  most  commonly 
rupture  in  this  way  are  the  plantaris  in  playing  tennis,  the  rectus  femoris 
in  recovering  the  balance,  the  pectoral  or  the  deltoid  in  throwing,  the 
biceps  in  pulling,  or  the  sacro-lumbalis  in  twisting  the  body  rapidly.  The 
long  muscles  are  most  exposed  to  this  injury,  and  it  generally  occurs  at 
or  near  the  point  of  junction  of  the  muscular  fibres  with  the  tendon  ;  the 
rupture  may  be  either  complete  or  partial.  Effusion  of  blood  occurs 
between  the  divided  ends,  and  the  ultimate  result,  if  the  case  be  left  alone, 
is  the  formation  of  a  fibrous  cicatrix  between  the  torn  ends  with  possibly 
some  slight  regeneration  of  muscular  fibres  ;  as  time  goes  on,  this  cicatrix, 
which  is  at  first  broad  and  resisting,  tends  to  stretch  considerably,  and 
under  these  circumstances  the  patient  never  regains  the  full  use  of  the 
muscle.  Great  care  must  therefore  be  exercised  in  the  treatment  of  a 
ruptured  muscle. 

The  symptoms  which  lead  one  to  suspect  this  accident  are  sudden 
pain  in  the  part,  accompanied  by  a  sensation  of  tearing,  followed  by  loss 
of  power  in  the  affected  muscle.  There  is  a  characteristic  depression  over 
the  seat  of  rupture,  and  a  swelling  immediately  above  it,  due  to  the  retraction 
■of  the  upper  part  of  the  divided  muscle ;  the  gap  and  the  swelling  above 
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it  become  more  pronounced  when  the  muscle  is  voluntarily  thrown  into 
contraction. 

Treatment. — (i)  Eecent  Cases. — In  these  cases  we  may  either  operate 
with  the  object  of  stitching  the  torn  fibres  together,  or  else  attempt  to  get 
healing  without  an  operation.  The  decision  depends  upon  whether  the 
rupture  is  complete  or  incomplete,  whether  the  muscle  is  healthy  or 
diseased,  and  also  whether  the  ruptured  muscle  is  an  important  one.  When 
a  large  portion  or  the  whole  of  an  important  and  healthy  muscle  is  torn 
through,  and  there  is  no  contra-indication,  the  best  treatment  is  immediate 
operation.  It  must,  however,  be  borne  in  mind  that  this  should  only  be 
done  by  those  who  are  quite  sure  of  the  asepsis  of  their  wounds.  If 
an  operation  of  this  kind  be  performed,  and  the  wound  become  septic, 
very  disastrous  suppuration  may  occur ;  this  may  lead,  not  only  to  a 
permanent  impairment  of  the  usefulness  of  the  limb  from  adhesions  be- 
tween neighbouring  muscles  of  far  greater  severity  than  would  have  been 
the  case  had  it  been  treated  without  operation,  but  even  to  actual  loss  of  life. 
If,  however,  the  surgeon  has  confidence  in  his  asepsis,  he  is  doing  the  best 
thing  for  his  patient  by  suturing  the  muscle  at  once,  and  he  will  get  a 
far  better  result  by  this  means  than  by  attempting  to  treat  the  case  by  position 
and  relaxation  of  the  muscle. 

(a)  Operative. — The  operation  should  be  performed  as  follows.  After 
the  skin  has  been  thoroughly  shaved  and  disinfected,  a  curved  incision,  with 
its  convexity  upwards,  is  made  across  the  limb  at  the  seat  of  rupture,  and 
the  flap  thus  marked  out  containing  skin  and  fascia  is  turned  down.  The 
convexity  of  the  incision  should  run  well  above  the  actual  seat  of 
rupture ;  its  upper  limit  should  be  on  the  proximal  end  of  the  divided 
muscle,  while  the  lower  limits  of  the  incision  will  be  on  either  side  of  the 
distal  end.  By  this  means  the  torn  ends  are  completely  exposed.  This 
curved  incision  is  much  better  than  a  vertical  or  transverse  one,  not  only 
because  it  gives  a  better  access  to  the  parts,  but  also  because  the  line  of 
union  in  the  muscle  nowhere  corresponds  to  the  scar  in  the  skin,  and 
therefore  adhesions  between  the  scar  and  the  rent  in  the  muscle  cannot 
occur.  As  soon  as  the  deep  fascia  is  divided,  the  mass  of  blood  lying 
between  the  divided  ends  of  the  muscle  comes  into  view.  This  should 
be  thoroughly  cleared  out,  all  adherent  clots  carefully  sponged  away,  and 
then  the  ends  of  the  muscle  are  united  together  by  means  of  the  stitch 
just  described  (see  Fig.  72),  as  many  stitches  being  inserted  as  are 
rendered  necessary  by  the  size  of  the  muscle.  In  these  cases  silk  is  better 
than  catgut  for  the  deep  sutures,  for  here,  of  course,  the  wound  is  through 
unbroken  skin,  and  is  not  expected  to  become  septic ;  the  silk  will  retain 
its  hold  better  and  longer  than  catgut,  and  thus  the  patient  may  be  allowed 
to  move  the  limb  rather  sooner  than  if  catgut  were  used.  The  union  is 
completed  by  a  fine  continuous  catgut  suture. 

After-treatme?it. — The  limb  should  be  put  on  a  splint,  with  the  muscle 
completely  relaxed.    In  the  course  of  two  or  three  days  the  latter  is  gradually 
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put  upon  the  stretch  until,  after  a  week  or  ten  days,  it  is  fully  extended. 
After  a  fortnight  the  splint  should  be  left  off,  and  the  patient  allowed  to 
move  the  limb  to  a  limited  extent.  The  movement  at  this  time  may  be  safely 
left  to  the  patient  himself  as  he  is  sure  not  to  do  too  much.  This  movement, 
however  slight,  is  of  advantage  in  preventing  any  firm  adhesions  between 
the  divided  ends  of  the  muscles  and  the  surrounding  tissues.  In  about 
five  weeks  the  limb  may  be  used  actively,  and  by  that  time  massage  and 
passive  movements  may  also  be  employed.  The  above  description  applies 
more  particularly  to  a  rupture  of  the  quadriceps  femoris  muscle,  but  it  is 
equally  applicable  to  a  rupture  of  any  other  muscle.  In  cases  of  rupture 
of  a  muscle  of  the  upper  extremity,  such  as  the  biceps,  it  is  of  course 
unnecessary  to  confine  the  patient  to  bed  for  any  length  of  time. 

(/>)  Non-operative. — This  will  be  the  line  of  treatment  to  follow  when 
the  patient  himself  objects  to  operation,  when  the  muscle  is  only  partially 
ruptured,    or    is    small    and  unim- 


portant, when  the  rupture  is  only 
one  of  several  serious  injuries,  or 
when  the  surgeon  does  not  deem 
it  advisable  to  operate,  either  because 
he  is  afraid  of  suppuration  or  be- 
cause he  thinks  the  patient  too  old  or 
too  feeble.  With  regard  to  the  last 
point,  however,  the  operation  is  not 
as  a  rule  accompanied  by  shock,  and 
it  is  seldom  that  this  would  form  in 
itself  a  sufficient  reason  for  refusing 
operative  treatment.  In  rupture  of 
degenerated  muscles,  as  after  typhoid 
and  other  infective  diseases,  opera- 
tion is  not  expedient,  because  the 
patient  is  not  in  a  condition  for 
operation,  and  also  because  the  de- 
generated muscles  would  not  unite 
satisfactorily. 

The  non-operative  treatment  consists  in  putting  the  part  at  rest,  and 
fixing  the  joint  in  such  a  position  that  the  muscles  are  relaxed  as  com- 
pletely as  possible,  so  as  to  allow  the  torn  muscular  fibres  to  come  close 
together.  For  example,  in  the  case  of  a  rupture  of  the  plantaris,  the 
knee  is  flexed  and  the  heel  is  drawn  up  and  fastened  to  the  thigh  ;  this 
is  usually  done  by  means  of  a  slipper  which  has  an  elastic  band  attached 
to  the  heel  and  fastened  to  a  band  around  the  middle  of  the  thigh 
(see  Fig.  73).  This  apparatus  must  be  worn  night  and  day  for  three  or 
four  weeks,  in  order  to  allow  the  union  which  is  taking  place  to  be- 
come fairly  firm  before  it  is  subjected  to  stretching.  Later  on  massage  or 
electricity  may  be  employed  if  there  be  any  signs  of  adhesions. 


Fig.  73. — Apparatus  for  use  after  Rupture 
ok  the  Plantaris.— This  is  sufficiently  clear  from 
the  figure.  Should  the  thigh-band  tend  to  slip,  as  it 
often  will  from  wasting  of  the  muscles,  it  may  be 
kept  in  position  by  fastening  it  to  a  band  round  the 
waist. 
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In  the  case  of  rupture  of  the  quadriceps  exte?isor  femoris  the  leg  is 
placed  on  a  back  splint  which  is  elevated  on  an  inclined  plane,  so  as  to 
relax  the  muscle  as  far  as  possible.  The  skin  of  the  thigh  is  first  shaved, 
and  then  a  large  piece  of  adhesive  plaster,  cut  as  shown  in  Fig.  74  with 
an  end  left  free  at  each  side,  is  applied  over  the  upper  portion  of  the  ruptured 


Fig.  74.  —  Treatment  of  Rupture  of  Quadriceps  Extensor  Femoris  bv 
Position'.  The  details  are  given  in  full  in  the  text.  For  the  sake  of  clearness  the 
bandages  securing  the  limb  to  the  splint  have  been  omitted. 


muscle,  and  firmly  bandaged  to  the  limb.  To  each  free  end  is  attached 
a  piece  of  elastic  tubing,  which  is  fastened  to  an  upright  on  the  bottom 
of  the  splint  ;  as  the  elastic  is  tightened,  the  upper  portion  of  the  muscle 
is  pulled  down  by  the  traction  upon  the  skin.  This  method,  how- 
ever, is  very  imperfect,  as  the  actual  pulling  down  of  the  muscle  is  very 
small  indeed.  The  splint  must  be  kept  in  the  elevated  position  for  at 
least  three  weeks  after  the  accident.  It  is  then  gradually  lowered  until,  after 
four  or  five  weeks,  the  limb  is  lying  flat  on  the  bed.  The  patient  should 
not  be  allowed  to  use  the  muscle  till  eight  or  ten  weeks  have  elapsed  since 
the  injury.  Subsequently,  careful  passive  and  active  movements,  massage, 
and  electricity  should  be  employed. 

In  rupture  of  the  rectus  abdominis  muscle,  the  divided  ends  are  approxi- 
mated as  much  as  possible  by  diminishing  the  distance  between  the  ensiform 
cartilage  and  the  symphysis  pubis ;  this  is  best  done  by  propping  the 
thorax  well  up  by  a  suitable  bed-rest  and  pillows,  and  flexing  the  hip-joint 
by  means  of  a  large  firm  pillow  placed  beneath  the  knees.  This  pillow 
should  be  fastened  to  the  head  of  the  bed  by  a  length  of  bandage  on  each 
side  so  as  to  prevent  it  from  slipping,  and  it  is  well  to  have  a  firm  foot-rest 
fixed  to  the  bed-frame,  so  that  the  patient  can  brace  himself  against  it. 

(2)  Long-standing  cases. — Cases  may  also  be  met  with  where  rupture  of 
a  muscle  has  occurred  some  considerable  time  before  the  patient  is  seen, 
and  the  result  may  be  great  loss  of  power.  Much  good  may  often  be 
done  by  operating  with  the  object  of  uniting  the  separated  ends,  even 
though  as  much  as  a  year  or  two  may  have  elapsed  since  the  rupture.  In 
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long-standing  cases  of  rupture  of  the  rectus  femoris,  we  have  ourselves 
operated  more  than  once  with  very  great  benefit. 

The  operation  is  conducted  much  in  the  same  way  as  that  just  described. 
A  curved  incision,  with  the  convexity  upwards,  is  carried  across  the  limb, 
well  above  the  seat  of  rupture,  the  flap  being  turned  down,  the  fascia 
divided,  and  the  fibrous  tissue  between  the  divided  ends  exposed.  This 
is  cut  away,  and  an  attempt  is  made  to  bring  the  ends  of  the  muscle  together. 
We  have  noticed  a  point  of  great  practical  importance  in  cases  of  rupture  of 
the  rectus  femoris,  namely,  that  the  divided  upper  end  curls  up  underneath, 
and  becomes  adherent  to  the  back  of  the  belly  of  the  muscle  at  a  little 
distance  from  the  free  end.  If,  therefore,  one  were  to  cut  across  the 
muscular  fibres  at  the  point  where  they  apparently  join  the  fibrous  tissue, 
with  a  view  of  refreshing  them,  a  considerable  portion  of  the  length  of 


Fig.  75.— Method  ok  Lengthening  a  Muscle.  In  A  is  shown  the  method  of 
dividing  the  whole  width  of  the  muscle  by  means  of  a  zig-zag  incision.  This  gives  rise  to 
a  series  of  blunt  serrations  on  either  side  of  the  incision  when  the  lower  part  of  the  muscle 
is  pulled  down.  This  has  been  done  in  B  which  represents  diagrammatically  how  the 
sides  of  the  gaps  left  by  the  incision  are  first  sewn  together  so  as  to  leave  a  blunt  conical 
end  to  the  muscle  above  and  below  the  gap  left  by  pulling  down  the  lower  portion,  and 
how  these  blunt  conical  ends  are  then  sutured  to  each  other  by  the  stitch  shown  in  Fig.  72. 
This  allows  the  edges  of  the  original  defect  in  the  muscle  below  (which  has  been  shown  in 
error  in  the  tendon)  to  be  approximated  and  sutured. 


the  muscle  would  be  lost.  Hence,  after  dividing  and  removing  the  fibrous 
tissue,  which  connects  the  separated  ends,  the  belly  of  the  muscle  should 
be  turned  up,  and  the  spot  where  the  latter  has  actually  been  divided 
should  be  looked  for.  The  cicatrix  at  that  part  is  then  dissected  out,  and  the 
muscular  fibres  unfolded.  After  the  ends  of  the  muscle  have  been  prepared 
in  this  way,  the  stitches  are  passed  in  the  manner  already  described  (see 
p.  199)  ;  as  they  are  tightened,  the  muscle  is  relaxed  to  its  fullest  extent, 
and  the  suture  completed. 
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If,  in  spite  of  full  relaxation  of  the  limb,  it  should  be  found  quite 
impossible  to  bring  the  ends  of  the  muscle  into  apposition,  it  may  be 
necessary  to  divide  the  muscle  higher  up,  in  a  zig-zag  manner,  so  as  to 
lengthen  it.  Beginning  at  one  side  of  the  proximal  portion  of  the  muscle, 
and  three  or  four  inches  above  the  rupture,  an  incision  is  carried  obliquely 
upwards  for  about  two  inches,  then  obliquely  downwards  again  to  the  original 
level,  then  upwards,  and  so  on  to  the  other  side,  until  a  zig-zag  incision 
giving  rise  to  a  series  of  serrations  or  V's  has  been  carried  across  the  muscle. 
The  portion  below  this  incision  is  then  pulled  down  until  only  the  apices 
of  the  serrations  or  V's  remain  in  contact ;  the  adjacent  sides  of  the 
serrations  are  then  stitched  together,  so  that  the  muscular  fibres  terminate 
in  blunt  cones,  one  above  and  one  below  the  original  zig-zag  incision.  The 
apices  of  these  cones  are  then  stitched  together  (see  Fig.  75). 

After-treatment. — During  the  subsequent  treatment,  the  gradual  stretching  of 
the  muscle  must  be  carried  out  more  slowly  and  carefully  than  after  a  recent 
rupture,  but  usually  after  about  six  or  eight  weeks  the  limb  can  be  extended 
to  its  fullest  extent,  and  the  splint  can  then  be  left  off ;  the  patient  may  be 
allowed  to  commence  walking  in  about  ten  weeks  after  the  operation.  In  all 
these  cases  it  is  particularly  important  to  divide  all  adhesions  between  the 
muscle  and  the  surrounding  tissues  at  the  time  of  the  operation,  as  otherwise 
proper  movement  will  not  be  obtained  afterwards ;  if  it  be  done  at  the  time  of 
the  operation,  the  gradual  stretching  of  the  muscle  and  the  subsequent  move- 
ment will  prevent  these  firm  adhesions  from  re-forming. 

Union  of  muscles  with  fractures. — An  accident  which  sometimes 
happens  in  connection  with  fractures,  is  that  the  torn  muscular  fibres 
become  united  to  the  fractured  ends  of  the  bone ;  or,  in  other  cases,  the  bones 
are  displaced,  and,  although  the  muscular  fibres  are  not  markedly  damaged,  the 
muscle  becomes  adherent  to  the  displaced  bones. 

Treatment. — In  the  early  stages  of  this  condition,  namely,  within  a  few 
weeks  after  the  injury,  a  good  deal  may  be  done  in  the  way  of  getting  rid  of 
these  adhesions  by  massage;  this  is  especially  the  case  where  the  muscles 
have  not  been  ruptured.  When  a  muscle  has  been  ruptured,  or  when  a 
considerable  time  has  elapsed  before  the  patient  comes  under  observation, 
it  is  usually  necessary  to  have  recourse  to  operative  interference. 

Operation. — The  usual  curved  incision  (see  p.  202)  is  made,  the  fracture 
exposed,  and  the  muscle  carefully  detached  from  the  bone.  It  may  also  be 
necessary,  if  the  ends  of  the  bones  be  much  displaced,  to  chisel  away  pro- 
jecting portions,  or,  if  there  be  considerable  deformity,  to  divide  the  union 
and  bring  the  bones  into  proper  position.  Where  there  has  been  no  rupture 
of  the  muscular  fibres  the  wound  is  then  closed,  and,  as  soon  as  healing 
is  complete,  massage  is  begun  and  full  movements  encouraged.  Where, 
however,  the  muscle  has  been  ruptured,  and  the  ruptured  ends  have  become 
adherent  to  the  broken  bones,  the  former  must  be  carefully  detached  and  all 
fibrous  tissue  cut  away  from  between  the  divided  ends,  which  are  then 
united  in  the  manner  already  described  (see  p.  199).    Should  this  condition 
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be  recognized  in  recent  fractures,  there  is  the  further  advantage  in  early 
operation  that  the  bones  can  be  placed  in  good  position,  and  fixed  by 
pegs  or  screws.  This  question  will  be  dealt  with  more  fully  under  the 
treatment  of  Fractures  (Part  III.). 

Hernia  of  muscles. — This  is  a  rare  accident ;  in  it  the  fascia  surrounding 
the  muscle  is  torn,  and  the  belly  of  the  muscle  protrudes  through  the 
opening,  and  becomes  adherent  to  its  edges.  The  affection  is  recognized  by 
the  presence,  in  the  course  of  the  muscle,  of  a  localized  lump  of  a  soft 
character  which  moves  when  the  muscle  contracts ;  the  hole  in  the  fascia  can 
also  be  felt.  The  condition  sometimes  gives  rise  to  pain  and  a  certain 
difficulty  in  the  action  of  the  muscle  ;  in  some  cases  the  disability  is  so 
great  that  the  patient  is  compelled  to  seek  surgical  advice. 

Treatment. — Under  these  circumstances  the  clear  indication  is  to  cut 
down  upon  and  reduce  the  hernia  of  the  muscle  by  separating  the  adhesions 
between  it  and  the  hole  in  the  fascia,  and  to  attempt  to  bring  the  torn 
portion  of  the  fascia  together  again.  If  the  slit  be  vertical  the  result  is 
very  satisfactory ;  when  it  is  a  transverse  tear, 
however,  union  is  not  so  easily  effected.  The 
usual  curved  incision  should  be  made  over 
the  herniated  portion  and  a  flap  turned  aside. 
The  muscular  fibres  and  the  fascia  are  de- 
fined, and  the  latter  separated  from  the  muscle. 
The  herniated  portion  is  then  pushed  back, 
and  if  the  fascia  be  sufficiently  loose,  an 
attempt  should  be  made  to  close  the  opening 
with  stitches.  In  any  case  it  should  be  sewn 
together  as  closely  as  possible  with  a  con- 
tinuous catgut  suture,  and,  if  the  edges  do 
not  come  quite  closely  together,  the  bands 
of  catgut  crossing  the  space  will  probably  be 
sufficient  to  retain  the  belly  of  the  muscle  in 
position  till  new  connective  tissue  has  formed 
{see  Fig.  76). 

Active  movements  should  be  practised 
as  soon  as  possible,  and  if  necessary  the 
faradic  current  should  be  used  in  order  to  cause  contraction  of  the 
muscle,  and  thus  prevent  it  from  adhering  to  the  edge  of  the  opening  in 
the  fascia. 

INFLAMMATORY  AFFECTIONS. 

Myositis  or  inflammation  of  muscle  may  be  either  acute  or  chronic ; 
the  acute  form  may  be  circumscribed  or  diffuse,  suppurative  or  non- 
suppurative. 

ACUTE    CIRCUMSCRIBED     MYOSITIS    may    be    primary  or 


Fig.  76.— Method  of  treating 
a  Herniated  Muscle.  The 
figure  shows  diagrammatically  the 
manner  in  which,  when  the  torn 
edges  of  the  fascia  cannot  be  ac- 
curately sutured  together,  the  gap 
can  be  closed  by  bridging  it  with 
catgut  after  the  hernia  of  the  muscle 
has  been  reduced. 
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secondary.  As  a  primary  affection  it  is  usually  met  with  in  young  people, 
chiefly  in  males,  and  is  attributed  principally  to  over-work  of  the  muscles 
or  to  cold ;  most  probably,  however,  it  is  either  of  traumatic  or  infective 
origin.  When  it  occurs  secondarily  it  may  be  an  extension  from  a  wound, 
or  may  follow  inflammation  in  the  vicinity.  Acute  myositis  may  be  either 
hyperplastic  or  suppurative. 

(a)  The  acute  hyperplastic  form.— In  the  hyperplastic  form,  which 
is  much  the  more  common,  the  muscle  becomes  hard  and  friable,  the  fibres 
gradually  disappearing  and  fibrous  tissue  taking  their  place ;  the  final  result 
of  the  condition  is  sclerosis  of  the  muscle.  The  affection  occurs  very 
often  in  the  neighbourhood  of  suppurative  inflammations,  for  example  near 
glandular  abscesses ;  it  may  also  be  the  result  of  rheumatism. 

Treatment.— The  treatment  of  the  hyperplastic  form  is  first  of  all  to 
remove  the  cause  if  possible.  If  it  occur  secondarily  to  abscesses  or 
inflammations  in  the  vicinity,  the  abscesses  should  be  opened  and  treated 
appropriately,  and  the  necessary  measures  taken  for  the  treatment  of  the 
adjacent  inflammatory  condition.  In  cases  where  there  is  primary  non- 
suppurative inflammation  of  the  muscle  itself,  a  rheumatic  tendency  may 
generally  be  suspected,  and  salicylate  of  soda  in  io-grain  doses  every  four 
or  six  hours  may  be  administered ;  given  in  milk  it  is  quite  a  palatable 
drug.  At  the  same  time  hot  fomentations  or  india-rubber  hot-water  bottles 
should  be  applied  over  the  part,  and  this  will  usually  very  soon  relieve 
the  pain ;  more  rarely,  the  pain  may  be  acute  enough  to  call  for  the 
administration  of  morphine.  As  soon  as  the  acuter  symptoms  have  passed 
off,  and  the  patient  can  bear  it,  massage  should  be  employed  to  get  rid  of 
the  exuded  material  as  quickly  as  possible,  and  so  to  avoid  a  permanent 
sclerosis  of  the  muscle. 

(b)  The  acute  Suppurative  form. — The  suppurative  form  very  rarely 
occurs  as  a  primary  condition ;  it  is  usually  due  to  the  extension  of  sup- 
puration from  the  neighbourhood.  When  multiple  abscesses  occur  in 
muscles  we  have  generally  to  do  with  pyaemia  or  glanders,  and  the 
suppuration  is  due  to  the  deposit  of  micro-organisms.  If  it  be  a  diffuse 
myositis, — a  condition  corresponding  to  diffuse  cellulitis, — it  generally  arises 
in  connection  with  a  septic  wound. 

Apart  from  pyaemia  the  affection  is  said  to  occur  idiopathically  in 
certain  muscles,  the  most  common  of  which  is  the  psoas.  This  condition 
is  very  rare,  and  its  pathology,  that  is  to  say,  the  reason  why  the 
inflammation  should  locate  itself  in  the  psoas  muscle,  is  obscure ;  but, 
quite  apart  from  suppuration  in  glands,  or  from  disease  of  the  vertebrae 
and  so  forth,  acute  suppuration  is  sometimes  met  with  in  connection 
with  the  psoas  in  which  no  extraneous  origin  can  be  traced,  and  which 
may  be  spoken  of  as  acute  psoitis. 

Treatment. — The  treatment  of  acute  suppurative  myositis  consists  in  free 
incision  into  the  abscess,  and  thorough  drainage  of  the  cavity  in  the  manner 
already  described  for  the  treatment  of  acute  abscess  (see  Part  I.,  Chap.  I.). 
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CHRONIC  MYOSITIS  is  a  very  serious  condition,  because  it  leads 
to  great  impairment  of  the  function  of  the  muscle,  and  also  because  it  is 
very  difficult  to  arrest.  It  occurs  in  two  forms — the  sclerosing  and  the 
ossifying  myositis. 

(a)  Sclerosing1  myositis.  In  sclerosing  myositis  the  muscles  gradually 
become  converted  into  fibrous  tissue,  which  contracts  and  leads  to  permanent 
shortening ;  in  some  cases  the  entire  muscle  may  not  be  affected,  but  still, 
if  fibrous  bands  form  in  its  course,  movement  must  necessarily  be  materially 
interfered  with.  The  condition  may  follow  upon  an  acute  suppurative 
or  non-suppurative  myositis ;  it  also  occurs  in  muscles  around  inflam- 
matory foci  of  long  standing,  such  as  suppurating  joints,  or  where  hydatid 
cysts,  gummata,  foreign  bodies,  etc.,  are  present  in  the  muscle.  It  is 
also  supposed  to  occur  as  the  result  of  rheumatism.  It  leads  to  shortening 
and  to  imperfect  action  of  the  muscles  and  to  various  deformities. 

Treatment. — In  treating  this  affection  it  is  necessary  first  of  all  to 
ascertain  and  remove  if  possible  the  cause  of  the  disease,  and  secondly  to 
attempt    to  arrest  the  inflammatory  process  and  to  prevent  subsequent 
contraction.    The  general  treatment  is  usually  very  difficult  and  ineffectual  ; 
when  no  definite  local  cause  is  found  it  should  be  directed  against  any 
rheumatic  or  gouty  tendency  that  may  possibly  be  present.     The  admin- 
istration of  mercury  is  sometimes  of  service.     The  important   point  in 
the  local  treatment  is  to  fix  the  part  in  such  a  position  that  the  muscle 
is  put  as  much  upon  the  stretch  as  the  patient  can  bear ;  counter-irritants 
should  then  be  applied  over  the  affected  area.     All  possible  steps  should 
be  taken,  by  means  of  splints,  extension  apparatus,  etc.,  to  prevent  con- 
traction of  the  muscle  during  the  progress  of  the  case.     This  is  a  very 
difficult  matter  to  accomplish,  for,  as  the  case  goes  on,  the  contraction 
leads  to  such  pressure  on  the  apparatus  that  it  must  occasionally  be  altered 
and  thus  the  contraction  is  very  apt  to  increase.     After  the  inflammation 
has  subsided,  however,  matters  may  be  improved  a  good  deal  either  by 
dividing  the  tense  bands  in  the  muscle  itself,  or  by  tenotomy.    In  order  to 
divide  the  fibrous  bands  which  run  in  the  muscle,  it  is  best  to  make  a 
free  incision  down  on  to  the  latter  in  order  to  see  the  exact  condition  of 
affairs  j  if  a  large  muscle  be  affected  it  is  well  to  turn  down  a  flap  of  suitable 
size.     With  a  fine  tenotomy  knife  everything  is  cut  through  that  appears 
to  be  infiltrated  or  fibrous,  and  the  healthy  muscular  bundles  are  left 
intact.    The  various  incisions  should  be  made  at  different  levels.    In  many 
cases,  however,  it  is  better  to  divide  the  tendon  instead  of  the  muscle, 
because  satisfactory  union  is  more  likely  to  take  place  in  tendon  than  in 
the  muscle.    After  the  muscle  or  tendon  has  been  divided,  suitable  appara- 
ratus  is  applied  to  retain  the  position  and   to  guard  against  subsequent 
contraction. 

(b)  Ossifying  myositis. — The  ossifying  form  of  chronic  myositis  occurs 
either  as  an  affection  limited  to  one  muscle  or  group  of  muscles,  or  as  an 
ossification  of  the  entire  muscular  system. 
pt.  11.  o 
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The  localized  form  may  be  seen  in  the  neighbourhood  of  fractures, 
where  spicules  of  bone  radiate  from  the  fracture  into  the  muscles  which 
are  attached  in  its  neighbourhood ;  the  ossification  usually  commences  in 
the  tendons  and  extends  thence  into  the  muscle.  A  similar  condition  also 
occurs  around  joints  which  are  the  seat  of  rheumatoid  arthritis.  Apart 
from  these  conditions,  however,  ossification  is  sometimes  met  with  in  the 
bellies  of  muscles.  The  most  common  seat  is  in  the  adductors  of  the 
thigh,  more  especially  the  adductor  longus,  and  the  name  given  to  this 
condition  is  "  rider's  bone."  Here  ossification  occurs  in  the  substance  of 
the  muscle,  and  may  extend  through  it  from  end  to  end,  rendering  it 
entirely  rigid,  and,  of  course,  interfering  very  considerably  with  the  move- 
ment of  the  limb.  Among  other  muscles  which  may  be  affected  are  the 
deltoid  or  the  biceps  cubiti  in  soldiers  as  a  result  of  musketry  drill. 

The  pathology  of  the  condition  is  not  clear.  Some  look  on  it  as  due 
at  first  to  a  hsematoma  in  the  muscle,  followed  by  partial  absorption  of 
the  blood,  and  a  deposit  of  calcareous  salts  in  the  remainder,  but  in  many 
cases  true  bone  is  actually  formed. 

Treatment. — When  the  condition  is  limited  to  a  single  muscle,  the 
treatment  clearly  is  to  excise  the  new  bone  formed  in  it.  There  is  no 
other  possible  method  of  getting  rid  of  the  trouble  or  of  arresting  its 
progress,  and  the  loss  of  the  rigid  muscle  does  not  make  the  patient  any 
worse  off;  on  the  contrary,  its  removal  allows  the  others  to  act  freely  once 
more.  When  the  entire  muscle  is  not  involved,  it  is  only  necessary  to 
remove  the  ossified  portion  ;  if  sufficient  healthy  muscle  be  left  the  divided 
ends  may  be  reunited. 

The  generalized  form  of  ossifying  myositis  is  fortunately  not  very 
common ;  it  usually  begins  in  children,  especially  in  males.  It  is  probably 
a  form  of  neurosis  resembling  pseudo-hypertrophic  muscular  paralysis,  and 
it  probably  affects  the  connective  tissue  of  the  muscle.  It  generally 
begins  in  the  muscles  about  the  spine.  Whether  or  not  the  affection  is  a 
true  inflammation  is  a  matter  of  great  doubt.  For  the  present,  however, 
it  is  more  convenient  to  refer  to  it  here. 

Treatment. — Unfortunately  there  is  nothing  known  that  will  arrest  the 
condition.  Iodide  of  potassium  is  given  in  5-10-grain  doses  three 
times  a  day,  but  it  is  practically  useless ;  the  condition  progresses  in  spite 
of  treatment,  affecting  whole  groups  of  muscles,  and  ultimately,  it  may  be, 
the  entire  muscular  system,  so  that  the  patient  finally  dies  from  exhaus- 
tion or  from  difficulty  in  breathing,  repeated  bronchitis,  and  broncho- 
pneumonia. 

TUBERCULOSIS. 

Tuberculosis  of  muscles  is  usually  secondary  to  tuberculosis  in  the 
vicinity  :  for  example,  tuberculous  ulcers  on  the  tongue  may  lead  to  tuber- 
culous disease  in  its  muscles ;  tuberculous  abscesses  in  the  neck  very  often 
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perforate  the  sterno-mastoid  and  set  up  tuberculosis  there.  In  psoas 
abscess,  which  is  a  tuberculous  abscess  extending  down  the  sheath  or  in 
the  substance  of  the  psoas  muscle,  the  psoas  may  be  more  or  less  com- 
pletely destroyed  by  the  tuberculous  growth. 

The  treatment  of  tuberculosis  of  muscles  is  the  same  as  that  of  local 
tuberculosis  in  other  tissues  ;  namely,  excision  if  possible,  or,  if  not,  scrap- 
ing and  general  treatment. 

SYPHILIS. 

Syphilis  of  muscle  may  be  met  with  both  in  the  secondary  and  tertiary 
stage.  In  secondary  syphilis,  generalized  muscular  pains  are  not  uncommon, 
as,  for  example,  syphilitic  lumbago,  or  syphilitic  inflammation  of  the  occipito- 
frontalis,  giving  rise  to  severe  headache.  In  these  cases  the  pain  is  more 
or  less  nocturnal,  is  increased  on  pressure,  and  is  intermittent.  These 
conditions  yield  readily  to  the  treatment  appropriate  for  secondary  syphilis 
(see  Part  I.,  Chap.  XII.). 

Tertiary  lesions  are  rarer,  and  consist  essentially  of  gummata  in  the 
muscles,  which  may  be  followed  by  sclerosis.  The  treatment  called  for 
here  is  identical  with  that  necessary  for  gummata  in  other  situations, 
and  has  been  dealt  with  in  Part  I.,  Chap.  XII.  If  much  sclerosis  sub- 
sequently occur,  it  must  be  dealt  with  on  the  lines  laid  down  for  the 
treatment  of  the  similar  condition  resulting  from  chronic  myositis  (see  p.  209). 

In  congenital  syphilis  a  painful  mass  is  found  in  the  sterno-mastoid 
muscle  during  the  first  few  months  of  life,  and  this  is  generally  looked 
upon  as  a  gummatous  condition.  Sometimes,  no  doubt,  these  are  simple 
hpematomata  occurring  during  birth,  but  sometimes,  undoubtedly,  they  art- 
tertiary  lesions,  and  yield  very  readily  to  mercurial  inunction,  which  is 
best  done  over  the  sterno-mastoid  itself.  At  the  same  time  internal 
treatment  with  mercury  and  iodide  of  potassium  is  of  benefit. 

CYSTS. 

HYDATID  CYSTS  are  not  at  all  uncommon  ;  something  like  2%  of 
all  cases  occur  in  the  muscles.  Those  most  frequently  affected  are  the 
adductors  of  the  thigh,  the  trunk  muscles  (more  especially  those  of  the 
lumbar  region),  and  the  pectorals.  The  cyst  is  usually  embedded  in  the 
substance  of  the  muscle,  and  around  it  the  muscular  substance  becomes 
thinned,  degenerated,  and  fibrous. 

The  treatment  of  hydatid  cysts  occurring  in  muscles  should  consist 
in  opening  and  shelling  out  the  whole  cyst  wall.  It  is  not  necessary  to 
take  away  the  fibrous  wall  surrounding  the  true  cyst  wall,  but  the  latter, 
which  lies  within  the  fibrous  capsule,  should  be  thoroughly  peeled  off.  If 
this  be  impossible,  the  cyst  must  be  freely  opened  and  drained,  and  it  is 
well  also  to  scrape  the  wall. 
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NEW  GROWTHS. 

PRIMARY  TUMOURS  of  muscle  are  rare.  The  most  common 
are  the  cavernous  angiomata  which  occur  about  the  masseter,  the  muscles 
of  the  cheek,  etc.  They  are  characterized  by  the  presence  of  an  enlarge- 
ment of  the  muscle  of  a  soft  character,  which  increases  on  coughing  or 
crying,  and  which  disappears  almost  entirely  when  pressure  is  made  upon 
it  ;  it  re-appears  immediately  the  pressure  is  left  off.  The  treatment 
for  tumours  of  this  character  is  electrolysis  (see  Part  I.,  p.  266). 

Of  other  primary  neoplasms,  lipomata  occur  within  the  muscular  sheaths, 
myxomata  are  met  with,  and  sometimes  also  sarcoma. 

SECONDARY  TUMOURS  of  muscle.  Usually,  however,  tumours 
of  muscles  are  secondary.  They  attack  the  muscles  by  direct  extension, 
as  in  cases  of  epithelioma  of  the  lip  or  tongue,  cancer  of  the  breast, 
stomach,  etc.,  or  they  may  result  from  metastasis. 

The  treatment  of  cases  of  this  kind  consists  of  excision,  the  amount 
to  be  removed  depending  on  the  nature  of  the  tumour.  For  example,  a 
lipoma  may  be  shelled  out  of  its  sheath,  while  a  sarcoma  must  be  removed 
along  with  a  considerable  portion  of  the  muscle  around.  In  the  case  of 
carcinoma  the  whole  muscle  should  be  taken  away. 


CHAPTER  XVI. 


THE  SURGICAL  AFFECTIONS  OF  TENDON  SHEATHS. 
INFLAMMATORY  AFFECTIONS. 

ACUTE  TENO  SYNOVITIS.— The  most  important  diseases  of  the 
tendon  sheaths  are  the  various  inflammatory  conditions  commonly  grouped 
together  under  the  name  of  teno-synovitis.  As  in  the  analogous  case  of 
the  pleura,  a  suppurative  and  an  acute  non-suppurative  teno-synovitis  are 
met  with.  The  acute  non-suppurative  form  may  be  further  subdivided 
into  the  dry  and  the  serous  forms.  Some  authors  again  divide  the  dry 
form  into  two  groups,  namely,  the  dry  crepitating  teno-synovitis,  and  the 
plastic  teno-synovitis.  Thus  we  shall  describe:  (i)  dry  crepitating  teno- 
synovitis ;  (2)  plastic  teno-synovitis ;  (3)  acute  serous  teno-synovitis ;  and 
(4)  suppurative  teno-synovitis. 

(1)  Dry  crepitating  teno  synovitis  manifests  itself  chiefly  by  crepi- 
tation on  manipulation.  Pain  on  movement  is  complained  of,  but  it  is 
not  usually  very  acute  ;  there  may  also  be  a  certain  amount  of  pain  on 
pressure,  and  some  diminution  in  the  freedom  of  the  muscular  movements. 
Sometimes  there  is  slight  swelling  along  the  course  of  the  tendon ;  often 
there  is  none.  Whenever  the  muscles  contract,  a  characteristic  soft  rub- 
bing sensation  is  felt,  which  is  very  similar  to  that  experienced  when  two 
pieces  of  silk  are  rubbed  one  over  the  other ;  this  crepitation  commences 
on  the  second  or  third  day  of  the  affection.  The  condition  may  be 
symmetrical,  which  is  more  commonly  the  case  when  it  affects  the  tendons 
on  the  back  of  the  wrist.  The  disease  usually  runs  a  favourable  course, 
disappearing  spontaneously  in  from  ten  to  fifteen  days,  but  it  is  an  affec- 
tion which  is  very  prone  to  recur.  Adhesion  of  the  tendon  to  its  sheath 
and  consequent  more  or  less  imperfect  movement  may  occur  if  suitable 
treatment  be  not  adopted  early. 

Causes. — The  condition  may  result  from  extensive  and  repeated  play 
of  the  tendon  in  its  sheath,  as,  for  example,  in  certain  occupations.  It  is 
perhaps  most  common  in  washerwomen,  in  whom  it  occurs  about  the 
back  of  the  wrist,  the  tendon  sheaths  chiefly  affected  being  those  of  the 
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thumb  and  the  radial  extensor  tendons.  It  also  occurs  in  the  sheaths  of 
the  extensor  tendons  in  pianists.  It  is  sometimes  met  with  also  in  the 
lower  extremity  after  prolonged  swimming  or  bicycling,  when  it  usually 
affects  the  tibials,  the  long  extensors  of  the  toes,  or  sometimes  the  peronei. 
It  may  occur  in  connection  with  the  tendo  Achillis  in  soldiers  as  a  result 
of  over-marching.  Rheumatism  is  supposed  to  be  a  predisposing  cause, 
and,  in  the  case  of  washerwomen,  many  attribute  the  occurrence  more  to 
the  hands  being  repeatedly  alternately  plunged  into  warm  water  and  then 
exposed  to  cold  air,  than  to  excessive  use. 

Treatment. — Rest  to  the  affected  limb  for  a  week  or  two  is  usually 
advisable ;  it  must  not  be  continued  longer  than  this,  lest  adhesions  form 
and  interfere  with  movement.  In  the  case  of  the  hand,  the  forearm  and  hand 
should  be  placed  on  an  anterior  splint,  reaching  almost  as  low  as  the 
knuckles,  and  should  be  carried  in  a  sling  ;  the  thumb  should  be  allowed 
to  hang  down  by  the  edge  of  the  splint,  and  the  metacarpus  should  be 
thrown  well  back.  Blisters  are  often  of  considerable  value ;  an  elongated 
blister  (see  Part  I.,  p.  18)  should  be  applied  over  the  region  of  crepitation, 
and  this  may  be  repeated  in  three  or  four  days ;  generally  two  applica- 
tions are  sufficient.  When  the  blister  has  risen,  it  should  be  punctured, 
the  fluid  allowed  to  escape,  and  boracic  ointment  applied,  while  outside  this 
light  compression  may  be  applied  by  means  of  a  mass  of  wool  bandaged  on 
moderately  firmly  until  the  blister  has  quite  healed.  When  this  has  occurred, 
benefit  may  be  obtained  from  the  use  of  mercurial  ointme?it  rubbed  into 
the  part  night  and  morning  for  two  or  three  days.  As  soon  as  the  splint 
is  left  off,  the  patient  is  encouraged  to  move  the  fingers  and  wrist,  and  if 
there  be  any  tendency  to  stiffness,  passive  movement  should  also  be  em- 
ployed. These  are  the  three  essential  points  in  the  treatment  during  the 
active  stage — rest,  blistering,  and  light  compression  followed  by  early  active 
and  passive  movement.  If  there  be  a  rheumatic  tendency,  salicylate  of  soda 
should  be  administered  in  doses  of  five  to  ten  grains  three  times  a  day. 

(2)  Plastic  teno-Synovitis. — This  form  of  the  affection  is  much  more 
serious  than  the  one  just  described ;  the  effusion  is  greater  and  the  tendency 
to  the  formation  of  adhesions  is  much  more  marked.  In  it  a  considerable 
quantity  of  fibrinous  material  is  thrown  out  on  the  surface  of  the  sheath, 
and  this  afterwards  tends  to  organize  and  give  rise  to  firm  adhesions  between 
the  tendon  and  its  sheath,  whereby  movement  is  seriously  impeded.  The 
origin  of  this  condition  is  generally  traumatic  ;  it  follows  contusions,  fractures 
about  the  joints,  sprains,  or  dislocations,  or  it  occurs  after  wounds  and 
suppurations  in  the  vicinity  of  the  tendon  sheaths.  It  may  also,  however, 
occur  without  any  previous  injury,  in  which  case  it  is  supposed  to  be  of 
rheumatic  or  gouty  origin.  The  plastic  form  is  the  one  so  common  after 
diffuse  cellulitis  of  the  hand,  whitlow,  and  similar  affections,  and  here  the 
inflammation  of  the  tendon  sheaths  is  secondary  to  the  other  conditions, 
and  is  not  necessarily  due  to  infective  organisms. 

Symptoms. — Pain,  especially  on  movement  or  pressure,  is  very  acute, 
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but  crepitation  is  not  marked.  From  a  very  early  stage  there  is  consider 
able  interference  with  the  free  movements  of  the  tendons  in  their  sheaths  ; 
even  when  the  disease  has  lasted  only  two  or  three  days  it  may  be  found 
that,  on  attempting  to  move  the  fingers,  numerous  soft  adhesions  give  way, 
even  though  very  slight  force  be  employed.  Later  on  these  become 
organized,  and  increased  force  is  required  to  break  them  down,  while  the 
power  of  spontaneous  movement  is  lost. 

Treatment. — The  treatment  requires  great  patience  and  endurance 
both  on  the  part  of  the  patient  and  the  surgeon,  while  the  ultimate  result 
is  not  always  as  satisfactory  as  could  be  wished.  From  the  earliest  stage 
care  must  be  taken  to  prevent  the  formation  of  adhesions,  and  to  put  the 
limb  in  such  a  position  that  if  adhesions  do  form  they  can  be  readily 
broken  down.  For  example,  when  the  flexor  tendons  of  the  hand  are 
affected,  the  hand  must  be  in  a  condition  of  semi-flexion,  because  if  the 
fingers  be  kept  extended  on  a  splint,  passive  flexion  of  the  fingers  would 
not  help  to  break  down  the  adhesions.  In  dealing  with  the  hand,  the 
best  plan  is  to  keep  it  in  a  sling,  or,  if  the  patient  be  confined  to  bed,  to 
lay  it  on  a  pillow  with  the  metacarpus  well  thrown  back,  and  to  leave  the 
position  of  the  fingers,  at  first  at  any  rate,  to  nature ;  they  will  be  found 
to  assume  a  position  of  semi-flexion.  At  the  same  time,  during  the  acute 
stage  of  the  inflammation,  warm  fomentations  should  be  applied.  Important 
as  rest  is  in  acute  inflammatory  conditions,  it  must  not  be  persevered  with 
too  long  in  these  cases.  At  the  end  of  a  week  at  latest,  passive  movement 
of  the  fingers  should  be  practised  at  least  once  a  day,  so  as  to  break  up 
the  adhesions  which  are  in  process  of  formation ;  the  patient  should  also 
be  encouraged  to  move  the  fingers  for  himself.  Unfortunately  both  active 
and  passive  motion  cause  intense  pain,  but  despite  this  they  must  be 
vigorously  persevered  with. 

As  soon  as  the  acuteness  of  the  inflammation  has  passed  off  (as 
evidenced  by  the  disappearance  of  tenderness  on  pressure)  massage  should 
be  employed  to  promote  absorption  of  the  plastic  material,  while  the 
passive  and  active  motions  should  be  continued.  At  this  stage  the  patient 
can  do  a  great  deal  for  himself  by  moving  the  affected  fingers  to  their 
fullest  extent  with  the  unaffected  hand,  and  by  trying  to  carry  out  active 
movement.  The  surgeon  himself  should  also  move  the  fingers  completely 
in  all  directions  once  a  day,  and  in  this  way  the  formation  of  adhesions 
can  generally  be  kept  under. 

Where  the  patient  is  seen  at  a  later  period,  and  firm  adhesions  have 
formed,  they  should  be  broken  down  under  an  anaesthetic  (nitrous  oxide  is 
generally  sufficient)  once,  or  even  twice  a  week  if  the  procedure  does  not 
produce  very  strong  reaction  ;  in  the  interval,  massage,  passive  movement,  and 
faradism  to  the  muscle  should  be  employed  every  day.  In  this  way,  a 
fairly  satisfactory  result  may  be  obtained  in  some  cases  if  the  adhesions  are 
not  numerous.  In  the  majority,  however,  whilst  a  certain  amount  of  im- 
provement will  result,  it  is,  unfortunately,  by  no  means  complete. 


2l6 


SURGICAL  AFFECTIONS  OF  TENDON  SHEATHS. 


(3)  Acute  serous  teno  synovitis  may  follow  the  dry  form,  or  may  be 
synovitis  with  effusion  from  the  first.  It  is,  perhaps,  most  commonly  met 
with  in  gonorrhceal  arthritis,  and  also  in  cases  of  ordinary  rheumatism,  and  it 
more  epecially  affects  the  extensor  tendons  of  the  fingers,  the  long  flexor  of  the 
thumb,  the  peronei,  and  the  tibial  tendons. 

Symptoms. — The  disease  is  characterized,  as  a  rule,  by  pain,  by  interfer- 
ence with  movement,  and  (especially  in  the  gonorrhceal  form)  by  redness  and 
cedema  of  the  skin.  It  usually  gets  well,  but,  as  the  fluid  becomes  absorbed, 
there  is  a  tendency  to  the  formation  of  adhesions,  although  not  to  the  same 
extent  as  in  the  plastic  form. 

Treatment. — The  treatment  consists  of  rest  and  fomentations,  followed 
by  the  employment  of  massage  and  movement.  If  the  extensor  tendons  of 
the  fingers  be  affected,  the  hand  should  be  placed  on  a  splint,  with  a  pad  in 
the  hollow  of  the  palm,  and  the  fingers  not  quite  fully  extended.  In  the  first 
place,  the  splint  may  extend  as  far  as  the  tips  of  the  fingers,  but,  as  soon  as  the 
effusion  begins  to  disappear,  the  splint  should  be  shortened  down  to  the 
transverse  crease  of  the  palm,  so  as  to  allow  a  certain  amount  of  play  to  the 
fingers.  During  the  acute  stages,  warm  fomentations  should  be  employed 
with  a  little  laudanum  sprinkled  over  them  if  there  be  much  pain  (see  Part  I., 
p.  12).  As  the  fluid  becomes  absorbed  and  the  acute  stage  passes  off, 
compression  by  means  of  a  mass  of  cotton  wool  (see  Part  L,  p.  21)  should 
be  used.  As  soon  as  the  effusion  has  disappeared,  active  and  passive  move- 
ment of  the  fingers  must  be  employed  and  massage  carefully  carried  out. 
Even  with  massage  it  is  necessary  to  be  careful,  because  if  it  be  too 
vigorous,  it  may  lead  to  a  recurrence  of  the  trouble  ;  it  should  at  any  rate 
be  tried,  and  may  do  a  great  deal  of  good. 

(4)  Suppurative  teno-Synovitis. — This  condition  is  usually  traumatic, 
and  follows  upon  wounds  involving  tendon  sheaths,  or  tenotomies  that  have 
become  septic.  It  may  also  occur  in  scarlet  fever,  in  pyaemia,  etc.,  but  it  is 
most  often  secondary  to  inflammation  of  the  surrounding  parts,  as  in  the  case 
of  a  whitlow,  especially  one  affecting  the  thumb  or  the  little  finger,  where  there 
is  direct  extension  of  the  septic  material  along  the  sheath  of  the  tendon.  In 
these  cases  the  inflammation  is  usually  very  violent,  and  suppuration  occurs 
early.  When  the  condition  is  very  acute  the  tendon  generally  sloughs,  while 
in  less  acute  cases  the  tendon  sheath  and  the  tendon  itself  become  covered 
with  granulations,  which  subsequently  lead  to  the  formation  of  firm  adhesions. 
After  a  time  the  sheath  gives  way,  an  abscess  forms  outside  it,  and  the 
inflammation  may  spread  to  neighbouring  bones  or  joints. 

Treatment. — In  a  case  of  suppurative  teno-synovitis  the  sooner  the  sheath 
is  laid  freely  open  the  better  ;  in  fact,  in  the  very  acute  form  early  incision 
presents  the  only  chance  of  preserving  the  vitality  of  the  tendon.  If  the 
opening  of  the  abscess  be  delayed,  the  tendon  will  certainly  slough,  and 
irretrievable  damage  will  result ;  as  soon,  therefore,  as  the  condition  is 
recognized,  free  incisions  should  be  made  into  the  tendon  sheath,  the  pus 
washed  out  with  a  1-4000  sublimate  solution,  and  a  drainage  tube  intro- 
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duced.  The  free  exit  of  the  pus  is  so  important  that  the  surgeon  should 
not  hesitate  to  lay  the  sheath  very  freely  open. 

When  the  tendon  sloughs,  the  part  is  irretrievably  damaged,  and  the 
separation  of  the  dead  tendon  is  often  extremely  slow  ;  when  death  of  the 
whole  tendon  right  up  to  the  muscle  occurs,  the  separation  is  more 
rapidly  effected,  but  when  only  a  portion  sloughs  it  may  be  months 
before  the  dead  part  is  got  rid  off,  and,  as  there  can  be  no  hope  of  the 
tendon  being  of  use  subsequently,  matters  may  be  materially  shortened 
by  cutting  it  away  as  soon  as  the  surgeon  is  sure  that  it  has  necrosed — as 
will  be  indicated  by  its  ragged  and  greyish  appearance  ;  if  a  little  too  much 
be  taken  away,  no  particular  harm  is  done.  When  the  tendon  of  a  finger  is 
affected  it  may  save  time  if  amputation  be  performed  at  the  same  time. 

When  sloughing  does  not  occur,  active  and  passive  movement  should  be 
begun  as  soon  as  the  wound  begins  to  heal,  and  should  be  persevered  with 
daily ;  it  is  not  necessary  to  wait  until  the  wound  has  quite  healed  before 
commencing  it.  It  should  be  remembered  that  in  these  cases  the  tendency 
to  adhesion  is  even  greater  and  the  resulting  adhesions  firmer  than  in  the 
plastic  form,  and  very  great  patience  and  self-denial  must  be  exercised  by 
the  patient,  if  anything  like  a  satisfactory  result  is  to  be  obtained.  The 
result  of  abandoning  passive  movement  prematurely  will  certainly  be  that 
permanent  and  irremediable  uselessness  of  the  part  will  ensue. 

During  the  acute  stage  the  patient  suffers  from  severe  inflammatory 
fever,  and  the  appropriate  treatment  for  this  condition  (see  Part  I.,  Chap.  I.) 
must  be  employed.  Stimulants  should  be  given  if  necessary,  and  the  patient 
put  on  liquid  diet,  and  then,  as  the  temperature  falls,  nourishing  food  and 
fresh  air  are  the  chief  requisites.  When  the  upper  extremity  is  affected 
the  patient  need  not  be  confined  to  bed  after  the  acute  inflammatory 
symptoms  subside. 

CHRONIC  TENO-SYNOVITIS.— This  affection  is  generally  serous, 
and  may  follow  on  the  acute  form,  or  it  may  occur  as  the  result  of  rheu- 
matism or  of  excessive  use,  as,  for  example,  in  various  trades.  Chronic 
serous  teno-synovitis  is  most  often  seen  in  the  hand,  where  it  chiefly  affects 
the  common  palmar  sheath ;  it  also  occurs  in  connection  with  the  popliteus 
and  certain  other  muscles. 

Symptoms. — The  tendon  sheath  becomes  slowly  distended  with  serous 
fluid,  without  any  marked  pain  or  interference  with  movement  at  first,  and 
the  patient  may  only  become  conscious  of  the  trouble  when  the  distension 
has  become  considerable.  In  the  case  of  hygroma  of  the  common 
palmar  sheath  a  swelling  forms  in  the  palm,  and  the  fluid  extends  beneath 
the  annular  ligament  into  the  forearm,  where  it  forms  a  second  swelling, 
and  fluctuation  between  the  two  can  generally  be  readily  obtained.  The 
fluid  is  limpid  and  straw-coloured,  and  the  tendon  sheath  is  smooth  and 
not  materially  thickened. 

A  second  form  however  occurs,  probably  in  connection  with  rheumatism, 
in  which  the  tendon  sheath  becomes  much  thickened  and  covered  with 
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villous  outgrowths.  This  condition  resembles  that  sometimes  found  in 
rheumatoid  joints,  where  the  synovial  fringes  become  hypertrophied,  a  con- 
dition which  is  known  as  "  lipoma  arborescens."  In  these  cases  the 
chances  of  getting  a  good  result  without  an  extensive  operation  are  com- 
paratively slight.  Many  cases  of  chronic  teno-synovitis  are,  however, 
tuberculous  in  nature,  and  in  these  the  fluid  is  scanty  and  turbid,  and 
very  often  contains  rice-like  bodies,  and  there  is  thickening  of  the  wall 
of  the  sac.  There  is  then  much  more  pain  and  stiffness,  less  marked 
fluctuation,  tendency  to  the  formation  of  abscesses,  and  other  signs  of 
tuberculosis.    We  shall  describe  this  affection  separately. 

Treatment. — (a)  Simple  chronic  teno-synovitis. — Where  there  is  limpid 
fluid  and  the  wall  of  the  sheath  is  not  thickened,  the  best  treatment  is  to 
open  the  sac  antiseptically  and  drain  it  •  this  will  usually  suffice  to  effect 
a  cure.  An  incision  is  made  into  the  sac  above  the  annular  ligament,  and  a 
drainage  tube  is  introduced,  and  pushed  beneath  the  ligament  into  the  palm. 
In  a  simple  teno-synovitis  it  is  not  necessary  to  make  an  opening 
into  the  palm  as  well.  Of  course  an  operation  of  this  kind  must  be  con- 
ducted with  careful  antiseptic  precautions ;  unless  this  can  be  done,  drainage 
should  not  be  adopted,  for,  as  has  been  said,  tendon  sheaths  are  essentially 
liable  to  septic  inflammation  of  an  exceedingly  dangerous  character,  leading 
not  only  to  sloughing  of  the  tendon  and  abscesses  along  its  sheath,  but 
often  to  general  septic  poisoning.  If,  however,  the  surgeon  be  sure  of  his 
asepsis,  drainage  is  by  far  the  most  satisfactory  method  of  treatment. 

The  question  as  to  the  length  of  time  during  which  drainage  should 
be  employed  is  a  little  difficult  to  answer ;  it  is  necessary  to  be  guided 
by  the  amount  of  discharge  present.  In  most  cases  the  tube  may  be 
removed  in  from  ten  to  fourteen  days,  but,  if  the  discharge  be  considerable, 
that  is  to  say  if  there  be  several  drops  of  fluid  in  the  course  of  twenty- 
four  hours  and  the  dressing  be  -  stained  over  the  area  of  a  two-shilling 
piece  or  more,  the  drainage  should  be  continued.  As  soon  as  the  stain 
on  the  dressing  does  not  exceed  the  size  of  the  orifice  of  the  drainage 
tube,  and  does  not  extend  deeply  through  the  layers  of  the  dressing,  it 
may  be  considered  that  the  tube  has  done  its  work. 

While  drainage  is  being  carried  out,  the  arm  should  be  supported  in  a 
sling  ;  a  splint  is  not  usually  called  for.  It  is  of  course  necessary  to  put  on 
a  large  dressing,  which  is  applied  not  only  around  the  forearm  and  wrist,  but 
also  made  to  fill  up  the  whole  hollow  of  the  hand,  so  that  by  means  of  the 
dressing  alone  the  limb  is  really  kept  quite  at  rest ;  if  it  then  be  carried 
in  a  sling  there  will  not  be  enough  movement  to  interfere  with  healing. 
The  fingers  must  not,  however,  be  confined  for  too  long,  and,  whether 
drainage  is  being  continued  or  not,  they  should  be  left  free  for  active  move- 
ments after  ten  days,  and  should  be  moved  passively  at  intervals.  If 
there  be  no  adhesions  the  patient  may  move  them  himself,  but  if  adhesions 
have  formed  they  should  be  broken  down  by  means  of  passive  movement, 
which  should  be  employed,  if  necessary  under  a  general  anaesthetic,  every 
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two  or  three  days  at  first  and  more  frequently  later  on.  After  the  drainage 
tube  has  been  removed,  the  small  incision  will  heal  in  the  course  of  a 
few  days,  and  in  most  cases  there  will  be  no  recurrence  of  the  effusion. 

Whenever  for  any  reason  this  method  is  deemed  inadvisable,  or  when 
the  patient  objects  to  an  incision,  the  next  best  method  of  treatment  is  to 
pu7icture  the  sac,  withdraw  the  fluid,  and  inject  tincture  of  iodine.  The 
aspirating  needle  or  trochar  and  cannula  must  be  boiled  for  15  to  20 
minutes,  or  immersed  in  a  1-20  carbolic  acid  solution  for  a  considerable 
time  prior  to  use,  and  the  syringe  must  also  be  thoroughly  disinfected  by 
the  same  solution.  The  cannula  is  inserted  into  the  sac  above  the  wrist,  the 
fluid  drawn  off,  and  then  tincture  of  iodine  is  injected,  as  in  the  case  of 
hydrocele  of  the  tunica  vaginalis.  The  best  preparation  of  iodine  to  use 
is  the  Edinburgh  tincture,  which  is  stronger  than  that  of  the  British  Phar- 
macopoeia, the  quantity  employed  being  about  half  a  drachm,  which  is  left 
in  the  sac.  It  is  not  desirable  to  set  up  too  much  inflammation  in  the 
cavity,  as  otherwise  adhesions  would  be  very  apt  to  form.  The  hand  should 
be  placed  on  a  splint  and  kept  at  rest  for  about  ten  days,  fomentations 
being  applied  if  there  be  much  swelling  or  pain.  Afterwards  massage  and 
movement  should  be  employed,  as  in  the  other  cases. 

(b)  Villous  teno-synovitis. — In  the  other  form  of  chronic  teno-synovitis, 
where  there  is  a  villous  condition  of  the  sheath  resembling  "  lipoma  arbor- 
escens,"  it  is  seldom  that  anything  short  of  excision  of  the  tendon  sheath 
will  arrest  the  effusion.  As  a  preliminary  measure,  removal  of  the  fluid 
by  a  cannula  and  injection  of  iodine  into  the  cavity  may  be  resorted  to  ; 
in  some  cases  the  villous  projections  become  adherent  to  the  wall,  and 
the  surface  to  a  considerable  extent  loses  its  roughness,  but  in  most  cases, 
as  has  been  said,  excision  must  be  employed.  In  hygroma  of  the  wrist 
this  operation  is  one  of  considerable  difficulty.  In  order  to  perform  it  a 
free  vertical  median  incision  must  be  made  from  the  lower  third  of  the 
forearm,  above  the  swelling,  to  the  middle  of  the  palm  of  the  hand,  the 
annular  ligament  divided,  and  the  sheath  carefully  cut  down  upon.  The 
parts  are  held  aside  with  retractors,  and  the  tendon  sheath  is  clipped  away 
wherever  it  shows  the  villous  condition.  The  annular  ligament  is  then 
stitched  up  with  catgut  and  the  wound  closed,  a  drainage  tube  being  used 
for  some  days.  Subsequently  massage  and  movement  are  commenced  and 
carried  out  as  already  described. 

TUBERCULOUS  TENO  SYNOVITIS.— This  affection  is  met  with 
in  two  forms,  one  in  which  the  tendon  sheath  is  greatly  distended  and  filled 
with  loose  bodies,  the  so-called  "  rice  bodies,"  and  the  other  in  which  the 
chief  change  is  thickening  of  the  wall  of  the  sac  without  much  effusion 
into  the  cavity,  a  condition  corresponding  to  the  thickening  of  the  synovial 
membrane  of  joints. 

(a)  Teno-synovitis  with  "rice  bodies." — The  first  form,  viz.,  that 
in  which  the  synovial  sheath  is  distended  and  filled  with  rice-like  bodies, 
was  at  one  time  looked  upon  as  simply  a  chronic  teno-synovitis,  but  it  is 
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now  known  to  be  of  a  tuberculous  nature.  In  addition  to  the  presence  of 
a  small  quantity  of  turbid  fluid,  which  is  sometimes  indeed  sero-purulent, 
and  the  presence  of  these  rice-like  bodies,  the  sheath  itself  is  thickened 
and  irregular,  with  fibrinous  or  cheesy  material  and  "  rice  bodies "  adherent 
to  its  surface.  The  latter  vary  in  size  from  the  head  of  a  pin  to  a  pea, 
they  are  smooth  and  flattened,  and  are  usually  somewhat  ovoid  in  shape. 
The  condition  may  co-exist  with  disease  of  a  neighbouring  joint,  but  it 
more  often  occurs  alone.  The  most  usual  situation  for  the  affection  is  in 
the  common  flexor  sheath  in  front  of  the  wrist ;  it  may  also  occur  on  the 
front  of  the  fingers  or  at  the  back  of  the  wrist,  in  the  sheath  of  the  peronei 
tendons  and  the  extensors  of  the  foot.  Active  work  seems  to  predispose 
to  the  condition. 

Symptoms. — The  most  noticeable  signs  of  this  condition  are  the 
rubbing  of  these  bodies  against  each  other,  the  presence  of  a  certain  amount 
of  dull  pain,  increased  by  pressure,  and  an  indistinct  sense  of  fluctuation. 
The  presence  of  the  rice  bodies  is  very  noticeable  where  there  is  a  con- 
striction in  the  sac,  as  for  example  on  the  palmar  surface  of  the  fingers, 
where  one  part  of  the  distended  sheath  is  in  front  of  the  phalanx,  and  the 
other  part  is  in  front  of  the  metacarpal  bone.  On  pressing  the  contents  from 
one  part  into  the  other  the  crepitant  feeling  of  the  rice  bodies  as  they 
pass  through  the  constricted  portion  is  quite  evident ;  this  is  also  well 
marked  in  the  case  of  the  hygroma  in  front  of  the  wrist. 

The  prognosis  is  very  grave.  The  disease  is  apt  to  extend  from  the 
sheath  to  the  tendons  themselves  and  destroy  them,  and,  apart  from  local 
troubles  such  as  adhesion  and  suppuration,  the  disease  is  likely  to  become 
general  or  to  extend  to  neighbouring  bones  or  joints. 

Treatment. — The  best  method  of  treatment  is  to  make  a  free  incision 
into  the  tendon  sheath,  and  to  evacuate  all  the  rice  bodies.  The  cavity 
should  then  be  scraped  with  a  sharp  spoon  and  washed  out  with  a  1-4000 
sublimate  solution,  and  a  small  quantity  of  a  10%  emulsion  of  iodoform  and 
glycerine  (see  p.  184)  injected.  The  cavity  is  filled  up  with  the  emulsion, 
and  while  it  is  welling  out,  the  incision  in  the  skin  is  stitched  up  by  a 
continuous  suture ;  no  drainage  tube  is  required.  In  a  good  many  cases 
the  trouble  subsides  after  this  treatment,  but  if  there  should  be  recurrence 
the  operation  must  be  repeated ;  in  fact  the  treatment  is  the  same  as  that 
recommended  for  tuberculous  chronic  abscess  (see  Part  I.,  p.  249). 

In  the  case  of  hygroma  of  the  wrist  extending  into  the  forearm,  two 
incisions  should  be  made,  one  above  and  one  below  the  annular  ligament. 
The  contents  of  the  sac  should  then  be  completely  evacuated,  the  cavity 
filled  up  with  iodoform  and  glycerine  and  the  skin  wound  stitched  up. 
Of  course  all  these  operations  must  be  done  with  strict  antiseptic  precautions. 
The  hand  should  be  kept  on  a  splint  for  several  weeks,  passive  movement 
being  carried  out  once  or  twice  a  week. 

When  this  method  does  not  succeed,  the  sheath  must  be  dissected  out 
as  completely  as  possible  in  the  manner  described  below  for  the  treatment 
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of  the  second  form  of  tuberculous  teno-synovitis.  Formerly  various  other 
methods,  such  as  compression  or  the  injection  of  iodine,  were  employed, 
or  in  some  cases  of  hygroma  of  the  wrist  the  cavity  was  drained  antiseptically 
after  splitting  the  annular  ligament ;  but  none  of  them  are  as  satisfactory  as 
the  one  just  mentioned. 

(b)  Teno-synovitis  without  "rice  bodies." — In  the  second  form  of 
tuberculous  teno-synovitis  the  synovial  membrane  is  much  thickened  and 
pulpy,  and  this  condition  is  often  secondary  to  diseases  of  bones  or  joints 
in  the  neighbourhood,  or  to  chronic  abscesses,  though  sometimes  it  is  a 
primary  affection. 

The  patients  are  usually  young  adults  from  18  to  25  years  of  age,  and 
the  tendon  sheaths  chiefly  affected  are  those  about  the  hand  and  instep. 
In  the  hand  the  common  sheath  of  the  flexors,  or  those  of  the  fingers  or 
thumb  are  most  often  affected ;  the  sheaths  of  the  extensors  are  also 
frequently  attacked.  The  disease  generally  begins  in  the  tendon  sheath, 
and  may  be  confined  to  it  for  a  considerable  time,  but  the  tendon  often 
becomes  affected  eventually,  and  may  ultimately  be  completely  eaten  through 
by  the  granulation  tissue.  Abscesses  frequently  form,  make  their  way  to 
the  skin  and  burst ;  in  other  cases  the  disease  may  extend  to  the  joint 
over  which  the  tendon  passes. 

The  condition  may  follow  upon  some  previous  inflammation,  or  may 
come  on  insidiously,  and  in  the  latter  case  the  first  thing  that  the  patient 
usually  notices  is  difficulty  in  movement  and  the  presence  of  a  diffuse, 
ill-defined,  soft  swelling  parallel  with  the  tendon  ;  in  some  situations,  as 
for  example  at  the  front  of  the  wrist,  this  swelling  may  be  hour-glass  in 
shape.  The  mass  is  movable  laterally  along  with  the  tendon,  but  not 
longitudinally.  It  is  elastic  and  semi-fluctuating,  but  unless  there  be  actual 
suppuration  true  fluctuation  is  absent.  The  movements  of  the  tendons 
are  impeded,  and  later  on  there  will  be  contraction  of  the  fingers,  or  even 
solution  of  continuity  of  the  tendons. 

Treatment.— Operative. — Excision  of  the  affected  sheath  or  sheaths 
is  by  far  the  best  treatment.  This  of  course  must  be  done  strictly  anti- 
septically, and  the  operation  required  is  usually  an  extensive  one.  The 
treatment  must  be  as  thorough  as  in  the  case  of  an  arthrectomy  for 
tuberculous  joint  mischief.  The  incisions  must  be  so  planned  that  the 
sheath  or  sheaths  are  fully  exposed  over  the  whole  of  the  affected  area. 
In  the  case  of  the  extensor  tendons,  for  instance,  a  flap  with  its  convexity 


Fig.  77. — Gland  Separator  or  Fine  Dissector.  One  end  is  a  very  fine  dissector 
with  which  delicate  work,  such  as  the  separation  of  the  tendon  sheath  from  the  sur- 
rounding parts,  can  be  easily  done  ;  the  other  is  bent  and  is  probe  pointed  and  serves  to 
pull  aside  the  structures  thus  isolated. 

to  one  side  is  raised  from  the  back  of  the  hand  so  as  to  expose  the  whole 
swelling.  The  tendon  sheath  is  then  carefully  isolated  from  the  surrounding 
parts,  and  the  whole  of  the  disease  is  cut  away  with  scissors  or  the  knife. 


SURGICAL  AFFECTIONS  OF  TENDON  SHEATHS. 


This  is  usually  comparatively  easily  done ;  the  chief  essential  for  success  is 
to  isolate  the  whole  of  the  affected  area  from  the  healthy  tissues  before 
opening  and  clipping  the  sheath  away.  By  means  of  a  blunt  periosteum 
detacher  or  a  gland  separator  (see  Fig.  77),  the  tendon  sheath  is  easily 
isolated,  and  the  deeper  part  especially  so  freed  that  it  can  be  lifted 
up  from  the  subjacent  tissues.  The  tendon  sheath  is  then  divided  by 
two  circular  incisions,  one  well  above  and  the  other  well  below  the 
limits   of   the    disease,    and   the   affected    portion    is    incised  vertically 

from  one  circular  incision  to  the 
other ;  this  lays  the  sheath  fully 
open,  and  the  whole  of  the  dis- 
eased portion  of  the  sheath  can 
then  be  removed  in  one  piece  (see 
Fig.  78).  After  removal  of  the 
sheath  the  tendon  should  be  ex- 
amined to  see  whether  it  be  affected, 
and  if  any  soft  points  be  found, 
they  should  be  thoroughly  scraped 
out.  The  skin  flap  is  then  laid 
down  and  stitched  in  place,  and, 
if  the  operation  has  been  done 
antiseptically,  the  wound  heals  by 
first  intention,  and  the  result  is 
remarkably  satisfactory. 

After-treatment. — After  the  opera- 
tion the  hand  is  placed  on  a  splint 
with  the   fingers  somewhat  flexed 

Fig.  78.-Method  of  Excision  of  a  Tendon  and  kept  at  rest  until  the  wouncl 
heath.    1  o  illustrate  the  description  of  the  operation  " 

has  healed.  The  first  dressings 
may  generally  be  removed  and  the 
stitches  taken  out  in  ten  days,  when 
a  collodion  dressing  is  fixed  on,  the 
splint  left  off,  and  the  patient  encouraged  to  practise  active  movements ; 
passive  motion  is  employed  once  or  twice  a  week  for  several  weeks. 

We  have  had  the  opportunity  of  treating  several  cases  of  this  kind,  and 
have  been  very  much  surprised  at  the  ease  with  which  movement  is 
regained.  There  is  not  nearly  the  same  difficulty  in  obtaining  free  move- 
ment, nor  is  there  the  same  tendency  to  adhesion  to  surrounding  parts  as 
there  is  in  cases  where  the  tendon  sheath  is  intact,  and  where  the  surgeon 
has  to  do  with  plastic  teno-synovitis ;  indeed  the  difference  is  so  great 
that  it  has  occurred  to  us  that  in  cases  of  plastic  teno-synovitis  limited 
to  a  few  tendons  removal  of  the  sheath  might  also  be  the  best  practice. 
The  tendon  moves  freely  in  the  cellular  tissue,  and  very  soon  a  sort  of 
sheath  is  re-formed  around  it.  If  recurrence  of  the  tuberculous  affection 
take  place,  the  operation  should  be  repeated ;  as  a  rule  the  recurrence  is 


Sheath.  10  illustrate  tne  description  ol  the  op< 
in  the  text.  A  flap  is  thrown  back,  and  after  the  sheath 
has  been  isolated  from  the  surrounding  structures,  it  is 
divided  circularly  well  beyond  the  limits  of  the  disease. 
A  longitudinal  incision  joining  the  two  circular  ones 
then  allows  the  whole  of  the  affected  portion  to  be  re- 
moved as  a  flat  ribbon-like  mass. 
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at  the  upper  or  lower  end  of  the  incision,  where  a  sufficient  amount  of 
the  sheath  has  not  been  removed  at  the  first  operation.  When  the  affec- 
tion is  situated  in  the  palmar  bursa,  the  operation  is  performed  in  a 
similar  manner,  the  annular  ligament  being  split  as  already  described  on 
p.  219,  and  the  tendon  sheath  dissected  out. 

Short  of  this,  which  is  by  far  the  best  method  of  treating  these  cases, 
the  next  best  plan  is  to  scrape  away  as  much  of  the  tuberculous  material 
as  possible,  and  to  inject  iodoform  and  glycerine  emulsion.  If  it  be  not 
desirable  to  give  an  anaesthetic  for  the  purpose,  a  hypodermic  needle  may 
be  introduced  into  the  cavity,  any  fluid  that  is  present  drawn  off,  and  the 
emulsion  then  injected  without  withdrawing  the  needle. 

The  non-operative  methods  of  treatment  which  may  have  to  be 
employed  in  some  cases  are  very  unsatisfactory.  They  consist  in  fixation 
of  the  part  on  a  suitable  splint  for  a  very  prolonged  period.  Simultaneously, 
firm  pressure  should  be  applied  by  means  of  a  large  mass  of  cotton  wool 
wrapped  around  the  limb  with  a  bandage  stiffened  with  gum  or  starch 
outside  it.  In  the  hand,  for  example,  the  limb  is  fixed  on  a  splint  with 
the  fingers  in  a  semi-flexed  position,  the  metacarpus  extended,  and  the 
thumb  hanging  down  over  the  side  of  the  splint,  and  not  applied  closely 
to  the  forefinger  lest  stiffness  occur,  when  the  power  of  opposition  of 
the  thumb  to  the  fingers  would  be  lost.  The  starch  and  cotton  wool 
bandage  is  then  firmly  applied.  At  the  same  time  the  patient  should  be 
placed  under  the  best  hygienic  conditions  obtainable  ;  he  should,  if  possible, 
be  sent  to  the  country,  and  cod-liver  oil  and  a  plentiful  nourishing  diet 
should  be  administered.  The  results,  however,  are  usually  very  unsatisfactory, 
and  unless  some  radical  treatment  be  employed,  the  condition  is  likely  to 
become  complicated  with  disease  of  a  neighbouring  joint. 

When  a  case  of  this  kind  is  complicated  with  joint  or  bone  disease, 
the  chances  of  eradicating  the  mischief,  either  by  expectant  or  by  operative 
treatment,  are  comparatively  small.  Expectant  treatment  is  almost  certain 
to  lead  to  disappointment,  whilst  operative  treatment  will  generally  require 
to  be  too  extensive  to  be  feasible.  When  both  the  joint  and  the  tendon 
sheaths  lying  over  it  are  diseased,  it  would  be  necessary  not  only  to  dissect 
away  the  tendon  sheath,  as  already  described,  but  also  to  perform  arthrec- 
tomy  of  the  joint ;  between  the  two,  the  chances  of  eradicating  the  disease, 
on  the  one  hand,  and  of  obtaining  a  useful  limb,  on  the  other,  are  very 
remote.  An  operation  of  this  nature  will  also  of  necessity  be  a  very  pro- 
longed one,  and  the  patient  will  be  exposed  to  the  danger  of  severe  shock. 
In  most  cases,  therefore,  where  well-marked  disease  of  a  joint  co-exists 
with  that  of  the  tendon  sheaths  over  it,  amputation  is  the  best  practice. 
It  is  only  when  the  disease  in  the  joint  is  in  quite  an  early  stage  and 
when  the  tendons  involved  are  few  in  number  that  it  is  possible  to  content 
oneself  with  dissecting  out  the  tendons  sheaths  and  fixing  the  joint.  But 
when  the  disease  is  extensive,  and  more  especially  when  abscesses  have 
formed  in  connection  either  with  the  sheaths  or  the  joint,  some  radical 
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operation  such  as  amputation  is  necessary.  Further,  it  must  be  remembered 
that  in  these  cases  of  tendon  sheath  disease,  there  seems  to  be  a  special 
liability  to  the  occurrence  of  phthisis,  and  unless  something  radical  be 
done,  the  patient  is  very  apt  indeed  to  develop  lung  trouble. 

SYPHILITIC  TENO-SYNOVITIS.— Syphilis  affects  the  sheaths  of 
tendons  in  the  same  way  as  it  attacks  the  synovial  membrane  of  joints. 
In  the  secondary  period  of  the  disease  the  tendon  sheaths,  especially  in 
the  neighbourhood  of  the  joints,  are  apt  to  be  affected  with  a  form  of 
serous  synovitis.  The  condition  is  chronic,  but  it  yields  very  readily  to 
anti-syphilitic  treatment  (see  Part  I.,  Chap.  XII.).  In  the  tertiary  stage  gum- 
mata  may  form  in  connection  with  the  tendon  sheaths,  but  they  are  very 
rare.    The  treatment  is,  of  course,  that  appropriate  for  tertiary  syphilis. 

NEW  GROWTHS. 

New  growths  in  connection  with  the  tendons  and  tendon  sheaths  are 
very  rare.  Myxoma,  fibroma,  and  sarcoma  may  occur  as  primary  growths, 
and  their  treatment  is  removal  according  to  the  circumstances  of  the  case. 

GANGLION. 

The  only  other  condition  which  need  be  referred  to  in  connection 
with  tendon  sheaths  is  that  known  as  ganglion.  By  this  term  is  under- 
stood a  sac,  usually  comparatively  small  and  containing  a  glairy  fluid,  whose 
wall  resembles  in  structure  the  tendon  sheath  to  which  it  is  attached.  They 
generally  occur  in  connection  with  tendons  which  are  over-used.  In  pianists 
they  are  very  common  on  the  back  of  the  wrist ;  in  needle-women,  about 
the  thumb  and  the  wrist.  They  form  hard  tumours  which  move  laterally 
with  the  tendon  and  vertically  also  when  the  fingers  are  moved.  Ganglia 
may  also  occur  in  connection  with  joints ;  this  variety  is  most  often  seen 
about  the  wrist,  where  they  communicate  directly  with  the  synovial  cavity. 
In  this  form  the  sac  is  very  often  multiple,  whilst  in  those  connected  with 
the  finger  tendons  it  is  usually  single. 

TREATMENT.— The  simplest  method  of  treatment  is  to  burst  the 
ganglion  by  pressure,  and  so  disperse  its  contents  into  the  cellular  tissue, 
and  by  subsequent  pressure  to  effect  an  obliteration  of  the  cavity.  This 
may  sometimes  be  readily  done  when  the  wall  of  the  sac  is  thin,  and  good 
pressure  can  be  made  against  the  subjacent  bone.  Forcible  pressure  is 
applied  to  the  swelling  by  one  or  both  thumbs,  which  squeeze  the  ganglion 
against  the  bone ;  if  sufficient  pressure  be  exerted,  the  ganglion  is  suddenly 
felt  to  give  way.  The  compression  is  maintained,  and  the  part  kneaded 
until  the  whole  of  the  contents  of  the  sac  have  been  pressed  out  into 
the  cellular  tissue.  A  pad  in  the  form  of  a  graduated  compress  is  then 
applied,  a  piece  of  lint  about  the  size  of  the  ganglion  being  first  placed 
over  the  spot,  a  somewhat  larger  piece  outside,  and  then  one  larger  still, 
until  a  sufficient  amount  has  been  put  on  to  enable  the  bandage  to  get 
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firm  hold,  and  thus  to  apply  effectual  pressure  ;  outside  the  last  layer  of 
lint  may  be  placed  a  penny,  or  a  piece  of  metal  or  wood  of  about  that 
size.  The  object  of  this  is  to  press  the  walls  of  the  sac  together,  in  the 
hope  that  they  will  adhere.  The  bandage  is  left  on  for  about  a  week,  and 
then  nothing  further  is  necessary.  If  the  ganglion  be  cured,  there  will 
be  no  further  trouble  ;  if  not,  it  will  re-fill.  This  treatment  is  successful  in 
a  considerable  number  of  cases,  and  it  should  be  tried  as  a  first  measure. 

If  the  ganglion  re-fill  after  rupture,  or  if  the  sac  be  too  firm  to  give 
way  on  pressure,  the  best  procedure  is  to  take  a  small  tenotomy  knife,  and, 
after  purifying  it  and  the  skin,  to  puncture  the  latter  at  a  little  distance  from 
the  ganglion,  make  the  knife  penetrate  right  across  the  sac  to  the  wall  on 
the  opposite  side,  and  then  to  cut  horizontally  to  one  side  so  as  to  divide 
the  ganglion.  The  tenotomy  knife  is  then  withdrawn,  and  the  contents 
of  the  sac  are  squeezed  out ;  a  small  quantity  often  oozes  through  the 
tenotomy  wound  whilst  the  rest  is  dispersed  into  the  cellular  tissue.  Of 
course  the  anatomical  distribution  of  vessels  and  nerves  in  the  vicinity 
must  be  borne  in  mind  whilst  performing  this  small  operation,  and  in 
some  situations,  for  this  reason,  the  method  cannot  be  employed.  It  is 
important  to  remember  that  if  the  sac  wall  be  merely  punctured,  the 
ganglion  will  re-fill ;  a  wide  opening  must  be  made  so  that  the  contents  are 
freely  evacuated  into  the  cellular  tissue  around.  After  the  knife  is  with- 
drawn, collodion  is  painted  over  the  skin  puncture,  and  a  pad  and  bandage 
are  firmly  applied  over  the  seat  of  the  ganglion  in  the  manner  just 
described,  and  this  is  left  on  for  about  a  week. 

In  some  cases  the  ganglion  persistently  re-fills  after  rupture  or  tenotomy, 
or  in  others  it  may  be  so  situated  that  it  can  neither  be  ruptured  nor 
safely  divided  with  a  tenotome,  on  account  of  the  relation  of  the 
vessels,  etc.  Apart  from  these,  the  case  may  be  one  of  compound  ganglion, 
in  which  one  compartment  has  been  evacuated,  but  others  remain,  and 
afterwards  increase  in  size.  In  all  these  cases  it  is  best  to  dissect  out  the 
sac.  A  curved  incision  is  made  over  the  swelling,  of  course  with  careful 
antiseptic  precautions,  a  flap  turned  aside,  the  ganglion  exposed,  and  its  wall 
isolated  with  a  dissector  and  cut  away.  In  doing  this  the  sheath  of  the 
tendon  is  naturally  opened,  and,  when  the  ganglion  communicates  with  a 
joint,  the  articular  cavity  also ;  but  if  the  operation  be  done  antiseptically, 
no  trouble  results.  The  wound  is  then  stitched  up  and  antiseptic  dressings 
are  applied  ;  as  a  rule  it  is  not  necessary  to  put  on  a  splint.  After  a  few 
days  active  and  passive  motion  is  begun,  but  there  is  very  little  tendency 
for  the  tendon  to  adhere  to  its  sheath. 

Summary  of  treatment. — The  treatment,  then,  of  ganglion  in  the  order 
of  severity  of  the  procedures  is  rupture  by  simple  pressure,  division  by 
means  of  the  tenotomy  knife,  and  excision.  The  choice  must  depend  on 
the  circumstances  of  the  case,  more  especially  on  the  situation  of  the 
ganglion,  the  firmness  of  its  walls,  and  the  question  whether  it  is  compound 
or  not ;  those  connected  with  joints  are  usually  compound. 

PT.    II.  P 
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THE    SURGICAL    AFFECTIONS    OF  TENDONS. 

TRAUMATIC  AFFECTIONS. 

The  injuries  of  tendons  which  require  consideration  are  division  through 
an  open  wound,  subcutaneous  rupture,  and  dislocation.  The  treatment  of 
these  will  vary  according  as  the  case  comes  under  notice  directly  the  injury 
has  occurred  or  as  it  is  seen  only  after  the  lapse  of  considerable  time. 

DIVISION  OF  TENDONS.— The  effects  of  injuries  of  the  tendon 
sheaths  have  been  described  in  the  preceding  chapter,  and  we  shall  only 
consider  here  the  question  of  division  of  tendons.  Injuries  accompanied 
by  divisions  of  tendons  usually  occur  about  the  hand  or  the  forearm,  and 
the  tendon  may  be  divided  transversely  or  obliquely. 

(a)  Recent  injuries. — Symptoms. — The  immediate  results  of  division 
of  a  tendon  are  loss  of  movement  in  the  parts  to  which  the  tendon  is  attached 
and  separation  of  the  divided  ends.  This  separation  is  entirely  due  to  the 
retraction  of  the  upper  end  caused  by  the  contraction  of  the  muscle  from 
which  the  tendon  takes  its  origin.  The  degree  of  separation  depends 
partly  on  the  anatomical  arrangement  of  the  tendon  and  partly  on  the 
length  of  the  muscle ;  the  longer  the  muscle,  the  greater  will  be  the 
retraction.  As  regards  the  first  point,  some  tendons  have  accessory  con- 
nections with  bones,  or  junctions  with  other  tendons,  and  cannot  therefore 
be  drawn  up  even  though  completely  divided.  For  instance,  in  the  tendons 
of  the  extensor  communis  digitorum,  there  are  fibrous  bands  passing  between 
the  three  inner  tendons  which  prevent  any  marked  degree  of  retraction  of 
the  divided  ends.  In  the  tendo  Achillis  there  are  bands  running  from  the 
tendon  to  the  bone  above  its  main  point  of  insertion,  and  these  serve  to 
keep  the  tendon  more  or  less  in  position,  if  the  wound  be  close  to  its  inser- 
tion ;  on  the  other  hand,  if  the  division  occur  more  than  an  inch  above  that 
point  there  are  no  restraining  bands  of  this  kind,  and  there  may  be  very 
marked  separation,  a  gap  of  as  much  as  an  inch  and  a  half  being  some- 
times left  between  the  divided  ends. 
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When  a  tendon  has  been  divided,  and  the  ends  remain  in  fairly 
close  apposition,  the  interval  between  them  becomes  filled  up  with  clot, 
and,  provided  that  there  be  no  suppuration,  young  fibrous  tissue  forms 
between  the  ends  in  about  a  fortnight ;  in  five  or  six  weeks  this  will  be 
dense  and  able  to  bear  considerable  strain,  and  ultimately  it  comes  to 
closely  resemble  the  normal  tendon  in  structure.  Apart  from  asepsis,  the 
probability  that  a  divided  tendon  will  unite  without  surgical  assistance 
depends  to  a  great  extent  upon  the  particular  tendon  involved.  For 
instance,  the  tendo  Achillis  unites  much  more  readily  than  the  flexors  of 
the  fingers,  when  they  are  divided  within  their  synovial  sheaths.  In  the 
latter  case,  if  the  ends  of  the  tendon  be  not  brought  close  together,  they 
very  quickly  contract  adhesions  to  the  sheath,  and  their  action  is  much 
interfered  with,  and  may  be  entirely  lost. 

Treatment. — When  a  tendon  has  been  divided  in  an  open  wound,  the 
patient  should  be  placed  under  an  anaesthetic  as  soon  as  possible,  and  steps 
taken  (see  Part  I.,  p.  184)  to  render  the  wound  aseptic,  because  proper 
union  will  not  take  place  should  suppuration  occur,  even  though  the  divided 
ends  be  brought  into  apposition.  If  the  soft  parts  only  be  injured,  it  is 
better  not  to  apply  undiluted  carbolic  acid  to  the  wound,  unless  the  latter 
be  extremely  dirty,  because  necrosis  of  the  ends  of  the  tendons  might  result, 
and  thus  interfere  with  satisfactory  union. 

Primary  tendon  suture. — The  next  point  is  to  stitch  the  divided  ends 
together ;  if  they  be  merely  approximated,  and  not  directly  united,  the 
result  is  seldom  satisfactory.  The  ends  of  the  tendon  will  almost  certainly 
unite  with  the  scar  tissue,  and,  even  if  this  do  not  occur,  the  lymph  thrown 
out  between  the  ends  will  not  organize  properly,  and  the  function  of  the 
tendon  will  be  more  or  less  completely  destroyed.  The  first  important  point 
is  to  find  the  divided  ends ;  it  is  usually  fairly  easy  to  find  the  distal  end,  but 
the  proximal  one  often  offers  considerable  difficulty.  The  description  of 
the  various  steps  of  the  operation  for  tendon  suture  will  be  much  facili- 
tated if  we  take  as  an  example  a  case  of  transverse  division  across  the 
front  of  the  wrist.  If  the  lower  end  of  the  divided  tendon  be  not  lying 
exposed  in  the  wound,  it  will  readily  come  into  view  on  flexing  the  fingers 
and  the  wrist.  When  the  cut  end  appears  in  the  wound,  it  should  be  seized 
with  a  pair  of  tenaculum  forceps,  which  are  left  on,  so  as  to  make  sure 
that  it  does  not  again  escape.  The  upper  end  is,  however,  difficult  to  find, 
because  at  the  time  of  the  accident  the  muscle  usually  retracts  very  markedly, 
and  the  tendon  is  often  drawn  up  a  long  way  within  its  sheath.  The  simplest 
way  to  expose  it  is  to  squeeze  the  belly  of  the  muscle  forcibly  downwards 
after  flexing  the  elbow  joint  fully  ;  in  many  cases  it  is  thus  possible  to 
bring  the  tendon  gradually  into  reach,  so  that  it  can  be  seized  with  a  pair 
of  catch  forceps  and  pulled  well  down  into  the  wound. 

If  this  plan  be  unsuccessful,  the  tendon  may  sometimes  be  brought  into 
view  by  extending  the  other  fingers  ;  in  other  cases,  it  may  be  necessary  to 
extend  the  incision  upwards,  and  lay  open  the  sheath  until  the  divided  end 
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is  reached.  Where,  however,  the  slitting-up  of  the  sheath  would  be  likely  to 
involve  danger  to  important  structures,  an  alternative  procedure  that  answers 
equally  well  may  be  employed.  A  second  incision  is  made  over  the  tendon, 
well  above  the  wound,  and  the  sheath  opened;  from  this  incision  the  tendon 
is  pushed  down  until  its  divided  end  appears  in  the  original  wound.  In 
one  or  other  of  these  ways  it  is  generally  possible  to  get  hold  of  the  two 
ends,  which,  in  a  recent  wound,  may  be  brought  into  apposition  without 
any  undue  tension  by  relaxing  the  parts  (in  the  example  before  us,  by  fully 
flexing  the  fingers,  the  wrist,  and  the  elbow). 

The  next  point  is  to  see  that  the  divided  ends  are  clean  cut ;  if  they 
be  ragged,  a  clean  section  should  be  made  with  a  sharp  knife  through 
each  of  them.  The  ends  are  then  stitched  together.  If  an  ordinary 
interrupted  suture  be  passed  between  the  ends,  the  thread  (as  in  the  case 
of  muscles)  simply  separates  the  fibres  of  the  tendon  as  it  is  tightened 
and  cuts  its  way  out  directly.  The  best  plan  is  to  pass  the  needle  across 
from  front  to  back  through  the  whole  thickness  of  the  tendon  quite  to 
one  edge  of  it  and  close  to  the  line  of  division,  and  then  to  tie  the 
thread  over  the  small  piece  of  tendon  included  in  the  loop  (see  Fig.  79.  A). 
Although  the  piece  of  tendon  below  the  ligature  may  possibly  die,  a  secure 


stitches  in  the  centre  to  reinforce  the  lateral  ones  •  these  will  prevent  the 
cut  surfaces  from  becoming  displaced  laterally  or  curled  up,  and  as  they 
do  not  bear  any  strain  they  may  be  inserted  in  the  ordinary  manner. 

The  best  material  for  uniting  tendons  is  fine  fishing  gut.  This  should 
not  be  the  ordinary  salmon  gut,  which  is  used  for  stitching  the  skin,  but 
specially  fine  threads  which  are  prepared  by  some  instrument  makers  for 
stitching  up  wounds  in  the  coats  of  the  intestine.  It  is  better,  however, 
to  use  the  finest  chromic  catgut  for  the  centre  stitches,  as  it  is  naturally 
desirable  that  they  should  be  absorbed  after  a  time. 

When  several  tendons  are  divided  in  the  same  wound  it  is  necessary 
to  make  sure  that  the  two  divided  ends   belong   to   the   same  muscle 


Fig.  79. — Tendon  Suture.  In  A  are 
shown  the  stout  lateral  stitches  upon  which 
the  strain  is  thrown.  In  B  the  cut  ends 
are  approximated  by  tying  the  lateral 
stitches,  and  in  addition,  the  finer  coap- 
tation stitches  are  put  in. 


I  B 
A 


hold  is  thus  obtained,  which  may  be  pulled 
upon  firmly  without  fear  of  the  thread 
cutting  its  way  out.  The  same  procedure 
should  be  adopted  also  on  the  opposite 
side  of  the  tendon,  and  both  the  upper 
and  lower  ends  should  be  prepared  in  this 
way,  care  being  taken  that  the  stitches 
are  inserted  at  exactly  corresponding  points 
in  the  two  ends,  so  that  the  tendon  is  not 
twisted  when  they  are  tied  together.  The 
ends  of  the  corresponding  threads  on  either 
side  of  the  division  are  then  tied  together 
sufficiently  closely  to  bring  the  two  cut 
surfaces  into  apposition  (see  Fig.  79.  B).  It 
is  well  in  addition  to  put  in  one  or  two 
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before  they  are  united  ;  if  there  be  any  doubt,  the  muscle  in  question 
can  be  made  to  contract  by  applying  the  Faradic  current  to  it ;  the  tendon 
thus  acted  upon  is  then  easily  identified. 

After  the  tendon  has  been  united,  the  wound  should  be  stitched  up  care- 
fully so  as  to  get  union  by  first  intention  over  the  spot  at  which  the 
division  has  occurred.  If  necessary,  a  catgut  drain  may  be  placed  in  one 
corner  of  the  wound  so  as  to  avoid  the  possibility  of  its  becoming  dis- 
tended with  serum  or  blood,  which  would  materially  interfere  with  union. 
When  the  wound  is  very  dirty  when  first  seen,  a  drainage  tube  should, 
however,  be  employed.  The  ordinary  antiseptic  dressings  are  applied, 
and  the  limb  is  fixed  on  a  splint  in  such  a  position  as  to  keep  the 
tendons  fully  relaxed.  In  the  case  of  a  wound  on  the  front  of  the  wrist, 
the  upper  arm,  forearm  and  hand  may  be  fixed  in  a  trough  of  poroplastic 
material  or  gutta-percha,  which  is  moulded  to  fit  the  limb,  whilst  the  elbow, 
fingers,  and  wrist  are  kept  fully  flexed. 

After-treatment. — This  position  of  extreme  flexion  may  be  gradually 
relaxed  by  taking  off  the  splint  every  tsvo  or  three  days,  and  increasing  its 
angles  slightly  each  time.  In  about  a  fortnight  the  patient  should  be 
encouraged  to  move  the  fingers,  and  gentle  passive  movement  may  also  be 
begun.  By  that  time  it  will  be  found  that,  on  stretching  the  fingers,  some 
adhesions  have  formed,  but  they  are  soft,  and  readily  give  way.  It  is  of 
course  essential  not  to  use  force  enough  to  tear  through  the  union  in  the 
tendon,  but  where  the  stitching  has  been  done  according  to  the  plan 
recommended  above,  there  is  not  much  fear  of  such  an  accident.  From 
this  time  onward,  constant  movement  of  the  fingers  by  the  patient  himself, 
and  the  employment  of  passive  movement  once  or  twice  a  day,  gradually 
increasing  in  range  and  length  of  time,  must  be  regularly  employed.  Very 
considerable  movement  and  sometimes  complete  restoration  of  function  will 
result  if  this  treatment  be  carefully  and  assiduously  carried  out. 

(b)  Old  injuries. — When  a  considerable  time  has  elapsed  after  the 
receipt  of  the  injury  and  union  has  not  occurred,  it  is  often  extremely 
difficult  to  secure  a  satisfactory  result,  whether  there  was  in  the  first  instance 
an  open  wound  or  a  subcutaneous  rupture.  The  only  possible  chance  of 
doing  so  here  lies  in  operation,  but  even  then  there  is  often  great 
difficulty  in  finding  and  bringing  the  divided  ends  properly  into  apposition. 

Secondary  tendon  suture. — The  following  is  the  best  method  for  these 
cases ;  for  purposes  of  illustration  we  shall  take  division  of  a  tendon  in 
front  of  the  wrist,  where  no  union  has  resulted,  and  where  the  ends  of  the 
tendon  are  not  even  adherent  to  the  scar.  An  incision  should  be  made 
directly  in  the  line  of  the  tendon  ;  if  there  be  no  scar  tissue,  it  is  well  to 
make  it  curved,  so  that  the  incision  in  the  skin  and  fascia  does  not  corre- 
spond to  the  point  in  the  tendon  at  which  suture  is  to  be  practised  (see 
Fig.  80) ;  there  will  then  be  no  adhesion  between  the  line  of  suture  and  the 
scar.  Very  extensive  dissection  is  often  required  to  expose  the  divided  ends. 
In  the  example  we  are  considering,  the  lower  portion  of  the  tendon  will  be 


230 


SURGICAL  AFFECTIONS  OF  TENDONS. 


behind  the  annular  ligament,  possibly  in  the  palm,  and  the  upper  one  will 
be  some  considerable  distance  up  the  sheath ;  both  ends  will  be  firmly 
adherent  to  the  structures  in  their  immediate  neigh- 
bourhood. Hence  it  is  evident  that  the  ends  can  only 
be  found  by  a  free  dissection.  The  search  for  the 
upper  end  is  greatly  facilitated  by  prolonging  the  skin 
incision  upwards,  so  as  to  expose  the  lower  end  of 
the  belly  of  the  muscle ;  by  following  this  down,  the 
tendon  may  be  found.  The  sheath  is  next  opened,  the 
tendon  freed  from  any  adhesions  it  may  have  con- 
tracted, and  enough  of  the  free  end  removed  to 
provide  a  freshly-cut  surface.  The  distal  portion  of 
the  tendon  must  next  be  sought  for  and  treated  in  a 
similar  manner.  In  the  example  before  us  it  is  very 
difficult  to  find  the  end  behind  the  annular  ligament, 
but  if  the  end  of  the  tendon  cannot  be  got  at,  a 
better  plan  than  dividing  the  ligament  is  to  cut  into 
the  palm  and  expose  the  tendon  well  on  the  distal 
side  of  the  division ;  then,  by  pushing  a  probe  up 
the  sheath,  the  point  at  which  adhesion  has  taken 
place  may  be  found  and  an  attempt  made,  by  pushing 
the  probe  upwards  through  the  adhesions,  to  make  it 
wound  and  form  a  guide  along  which  the  tissues 
can  be  turned  aside  until  the  end  is  got  at.  When  this  is  secured  and 
the  adhesions  freed,  it  is  always  possible  to  pull  the  tendon  up  into 
the  wound,  because  the  distal  end  has  not  undergone  shrinking ;  the 
interval  between  the  divided  ends  is  due  to  contraction  of  the  muscular 
fibres,  and  therefore  the  shortening  only  affects  the  proximal  portion. 

(a)  The  flap-method. — When  the  free  end  of  the  distal  portion  has 
been  brought  into  the  wound,  it  must  be  prepared  in  a  manner  similar  to 
that  employed  for  the  proximal  portion,  and  the  next  point  is  how  to 
bring  the  two  ends  properly  into  apposition.  As  a  rule  this  cannot  be 
done  by  the  method  recommended  for  recent  cases,  as  the  shortening  of 
the  muscle  does  not  allow  of  the  ends  being  brought  into  apposition 
without  danger  of  the  stitches  cutting  out.  Various  plans  have  been 
suggested  to  overcome  this  difficulty.  The  simplest  is  to  split  the  proximal 
end  of  the  tendon  and  turn  a  piece  down  so  as  to  make  it  sufficiently  long 
to  meet  the  distal  portion  without  undue  tension.  This  may  be  done  by 
making  a  transverse  incision  at  a  distance  of  from  one  to  two  inches  above 
the  free  end  of  the  proximal  portion  of  the  divided  tendon,  according  to  the 
amount  of  shortening  present.  This  incision  only  goes  half  way  across  the 
tendon,  and  from  this  point  the  latter  is  split  vertically  downwards  along 
the  middle  line  as  far  as  can  be  done  without  completely  detaching  the 
flap ;  in  other  words  the  incision  is  carried  to  within  a  quarter  of  an 
inch  of  the  divided  end  (see  Fig.  81.  A).    A  flap  is  thus  turned  down, 


Fig.  80.  —  Flap  for 
operations  upon  rup- 
TURED Tendons.  The 
incision  ad  marks  out  a 
flap  which,  when  turned 
back,  exposes  the  cicatri- 
cial tissue  between  the  ends 
of  the  tendon  (shaded  in 
the  diagram)  well  away 
from  the  line  of  division 
of  the  skin. 


protrude  into  the 
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but,  as  it  would  easily  become  completely  separated  if  any  strain  were 
put  upon  it,  it  is  well  to  insert  one  or  two  catgut  stitches  between  the 
sides  of  the  vertical  incision  at  its  lower  end  where  the  tendon  might  split, 
and  tie  them  tightly,  thus  giving  strength  to  the  now  elongated  structure. 
If  now  the  tendon  be  long 
enough,  the  flap  which  has 
been  turned  down  should  be 
stitched  to  the  distal  portion 
in  the  manner  already  de- 
scribed (see  p.  228),  the 
various  joints  of  the  hand 
and  fingers  being  fully  flexed 
to  obviate  tension.  In  long- 
standing cases  it  is  often 
necessary  to  turn  up  a  similar 
flap  from  the  distal  portion 
also ;  if  this  has  been  done 
it  is  well  to  make  the  two 
flaps  longer  than  necessary 
so  that  one  overlaps  the 
other.  One  or  two  fine  cat- 
gut stitches  between  the  ad- 
jacent sides  will  then  give 
an  extremely  satisfactory  union  (see  Fig.  81.  C). 

After-treat>?ient. — This  will  be  much  the  same  as  that  already  described 
for  cases  of  recent  injury.  The  wound  is  stitched  up 
and  healing  by  first  intention  is  aimed  at.  The  parts 
at  first  are  kept  fully  flexed,  and  then  the  joints  are 
gradually  extended ;  at  the  end  of  a  fortnight  active 
and  passive  movements  are  begun  with  a  view  of  pre- 
venting adhesions.  Greater  care  must  of  course  be  taken 
when  the  tendons  have  been  lengthened,  lest  the  flap  of 
tendon  should  be  torn  away  altogether ;  but  that  danger 
is  to  a  great  extent  minimized  by  putting  in  lateral 
stitches  below  in  the  manner  already  described. 

(/')  Bridging  with  catgut. — Cases,  however,  occur  in 
which  this  method  is  insufficient,  and  various  others 
may  be  adopted.  A  plan  which  occasionally  yields 
fairly  good  results  when  there  is  a  long  tendon  en- 
closed in  a  sheath,  is  the  following  (see  Fig.  82).  After 
the  ends  of  the  tendon  have  been  freed,  they  are  ap- 
proximated as  much  as  possible  by  the  lateral  stitches 
already  described  (see  p.  228).  A  long  piece  of  catgut 
is  then  taken  and  the  needle  passed  backwards  and  forwards  from  one 
end  of  the  tendon  to  the  other  several  times,  so  that  the  gap  between  the 


Fig.  81. — Methods  of  approximating  the  divided  ends 
of  a  Tendon.  The  splitting  off  of  the  flap  is  shown  in  A  ;  in 
B  the  flap  has  been  turned  down  into  the  interval  and  sutured 
in  position.  C  shows  a  method  that  may  be  used  when  the  gap 
between  the  divided  ends  is  too  wide  to  admit  of  the  first 
method. 


Fig.  82. — Method  of 
Bridging  a  gap  be- 
tween THE   ENDS  OF  A 

Tendon  by  catgut. 
The  lateral  stitches  which 
draw  the  ends  together  as 
near  as  possible  are  seen 
on  either  side.  The  gap 
between  is  then  bridged  in 
by  catgut  suturesasshown 
in  thediagram;  the  arrows 
show  the  direct  ion  in  which 
the  needle  is  passed. 
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divided  ends  is  bridged  by  a  number  of  catgut  strands ;  while  this  is 
being  done,  the  parts  are  relaxed  and  the  wound  is  then  closed.  The 
result  is  that  lymph  and  blood  are  poured  out  amongst  the  catgut  threads, 
the  lymph  and  the  catgut  itself  become  organized,  and  in  some  cases  a 
fairly  satisfactory  tendon  has  resulted. 

In  these  cases,  as  in  the  others,  it  is  well  to  gradually  reduce  the 
flexion  of  the  limb,  and  after  two  or  three  weeks  active  and  passive  move- 
ments may  be  commenced.  There  is  no  likelihood  of  the  stitches  cutting 
through  at  all  quickly.  Possibly  the  small  tag  of  tendon  on  either  side 
will  ultimately  die,  but  the  separation  of  the  piece,  if  it  occur  at  all,  is  a 
matter  of  a  very  long  time,  provided 1  that  the  wound  be  aseptic. 

(c)  Transplantation. — Again,  transplantation  of  tendons  has  been  attempted. 
A  piece  is  completely  split  off  from  a  neighbouring  tendon  and  stitched  to 
each  end  of  the  one  divided  ;  or  the  tendon  of  one  of  the  lower  animals 
may  be  employed  in  a  similar  manner.  In  tendons,  however,  the  blood 
vessels  are  too  few  for  the  new  piece  to  become  quickly  vascularized  in 
the  same  manner  as  a  skin-graft,  and  thus  the  plan  really  acts  in  very  much 
the  same  way  as  the  strands  of  catgut  just  described.  It  is  hardly  likely 
that  the  detached  portion  of  tendon  will  retain  its  vitality  ;  it  probably  only 
serves  as  a  guide  for  the  new  tissue  and  as  pabulum  for  the  cells  to  eat 
away.  Further,  on  account  of  its  thickness  and  size,  it  is  less  likely  to  be 
quickly  eaten  up  and  replaced  than  is  catgut,  and  it  is  therefore  very  apt  to 
act  as  a  foreign  body.  Where  transplantation  is  employed,  lateral  stitches 
holding  the  two  ends  of  the  original  tendon  in  position, '  and  also  giving 
support  when  the  period  of  passive  motion  arrives,  must,  of  course,  be 
inserted. 

(d)  Implantation. — When  it  is  impossible  to  reconstruct  the  tendon  by 
one  of  these  methods,  a  certain  amount  of  restoration  of  function  may 
sometimes  be  obtained  by  attaching  the  distal  end  of  the  divided  tendon 
to  a  neighbouring  sound  one.  For  example,  when  one  of  the  tendons 
of  the  flexor  profundus  digitorum  has  been  divided  and  a  considerable 
portion  of  it  has  been  lost  by  sloughing  or  otherwise,  the  remaining  portion 
of  its  lower  end  should  be  defined  and  refreshed ;  the  side  of  the 
neighbouring  uninjured  tendon  of  the  same  muscle  should  then  be  made 
raw,  and  the  two  tendons  are  united  laterally  by  fine  catgut  stitches  (see 
Fig.  83).  Another  way  of  carrying  out  the  same  procedure  is  to  split  the 
healthy  tendon,  and,  after  paring  the  distal  end  of  the  divided  one,  to 
insert  the  latter  between  the  two  halves  of  the  split  tendon  and  stitch  it  in 
place  (see  Fig.  84) ;  this  is  a  rather  more  certain  method  than  the  pre- 
ceding one.  The  fingers  must  of  course  be  fully  flexed  so  as  to  relax 
all  tension  during  union.  If  successful,  the  result  of  the  operation  is  that 
when  the  muscle  contracts  it  pulls  not  only  on  the  uninjured  tendons,  but 
also  on  the  newly  attached  one,  and  as  the  function  of  all  four  tendons  is  the 
same,  a  uniform  flexion  of  all  the  fingers  is  obtained ;  the  power  of  flexing 
the  affected  finger  independently  of  the  others  is,  however,  of  course  lost. 
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Lastly,  in  some  cases  where  attempts  at  union  of  the  divided  ends 
have  proved  fruitless,  both  ends  of  the  divided  tendon  have  been  attached 
to  the  scar,  so  that  when  the  muscle  contracts  it  pulls  upon  the  scar  and, 


through  this,  upon  the  distal  end  of  the  tendon.  This  method  is  of 
course  very  inefficient  and  should  only  be  adopted  where  nothing  else  can 
be  done. 

In  all  cases  any  scar  tissue  present  should  be  dissected  out  as 
completely  as  possible  ;  as  a  matter  of  fact,  it  is  usually  found  that  the 
uninjured  tendons  act  better  after  an  operation  has  been  performed  to 
unite  the  divided  one,  because  the  former  are  generally  to  a  certain  extent 
interfered  with  in  their  action  by  adhesions  to  the  scar  tissue,  and  these 
are  of  course  removed  by  dissection. 

RUPTURE  OF  TENDONS.— Solution  of  continuity  in  a  tendon 
without  any  breach  of  the  skin  may  occur  as  a  result  of  irregular  and 
violent  muscular  contraction.  For  example,  when  a  person  in  falling  tries 
to  retain  his  balance,  he  sometimes  ruptures  the  ligamentum  patellae ; 
indeed,  this  is  more  common  than  rupture  of  the  quadriceps  extensor 
muscle  itself.  Other  tendons  which  are  frequently  ruptured  are  the  tendo 
Achillis,  about  an  inch  and  a  half  from  its  insertion  into  the  os  calcis,  and 
the  long  head  of  the  biceps  cubiti. 

Treatment. — This  may  be  either  by  means  of  position,  in  which  the 
object  is  to  bring  the  ends  into  as  good  apposition  as  possible,  or  by 
operation,  in  which  the  ends  of  the  tendon  are  stitched  together.  In 
deciding  upon  the  method  to  adopt,  a  good  deal  will  depend  upon  the 
tendon  ruptured,  and  the  exact  point  at  which  the  rupture  has 
occurred.  For  example,  rupture  of  the  tendo  Achillis  is  very  readily 
followed  by  union  without  any  need  for  operative  interference ;  this  is 
explained  by  the  fact  that  the  tendon  runs  in  loose  cellular  tissue.    On  the 


Fig.  83. — Tendon  Grafting;  Lateral 
Attachment.  The  distal  end  of  the 
divided  tendon  />  is  refreshed  and  attached 
to  a  previously  prepared  raw  surface  made 
on  the  lateral  aspect  of  the  sound  tendon 
A. 


Fig.  84. — Tendon  Grafting  ;  Implan- 
tation Method.  Here  the  distal  end  of 
the  divided  tendon  B  has  been  made  raw 
on  all  its  surfaces,  and  is  implanted  into 
the  sound  tendon  A  which  has  been  split 
to  receive  it. 
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other  hand,  rupture  of  the  quadriceps  femoris  tendon  does  not  usually 
give  nearly  such  a  satisfactory  result  if  treated  merely  by  position.  With 
the  latter  form  of  treatment  the  worst  results  are  those  obtained  in  the 
case  of  tendons,  such  as  those  of  the  fingers  and  thumb,  which  run  in 
long  and  rigid  tendon  sheaths  ;  in  these  cases  union  is  rare.  This  fact 
must  also  be  borne  in  mind  in  performing  tenotomy ;  these  particular 
tendons  should  not  be  divided  opposite  the  fingers  or  in  parts  where  the 
ends  are  free  to  retract  for  a  long  distance ;  wherever  possible  they  should 
be  divided  in  the  fore-arm.  We  shall  take  as  examples  of  this  affection 
rupture  of  the  tendo  Achillis  and  of  the  ligamentum  patellae,  and  shall 
indicate  the  treatment  appropriate  for  them. 

(a)  Rupture  of  the  tendo  Achillis. — In  rupture  of  the  tendo  Achillis, 
treatment  by  position  is  usually  sufficient.  A  band  is  secured  around  the 
thigh ;  this  may  be  either  a  leather  strap,  furnished  with  a  buckle  or  ring, 
or,  if  this  be  unobtainable,  the  thigh  may  be  encircled  by  a  piece  of 
strapping.  A  length  of  bandage  is  inserted  beneath  the  strapping  at  the 
centre  of  the  posterior  aspect  of  the  limb,  and  knotted  in  a  loop.  A 
slipper  is  then  put  on  the  foot,  and  in  the  heel  a  hole  is  made  through 
which  another  piece  of  bandage  passes,  and  this  is  also  tied  into  a  loop. 

Then  by  means  of  a  piece  of  elastic 


bandage  or  india-rubber  tubing  pass- 
ing between  these  two  loops,  the  heel 
is  drawn  up  and  at.  the  same  time 
the  knee  is  flexed  (see  Fig.  85),  with 
the  result  that  the  divided  ends  of 
the  tendon  remain  in  fairly  good 
apposition  (although  they  are  not 
absolutely  in  contact),  and  union 
occurs  as  a  rule  quite  satisfactorily. 

This  apparatus  must  be  kept  on 
continuously  for   about  a  fortnight, 
and  then  the  tension  of  the  elastic 
should  be  diminished  and  the  patient 
/     /  encouraged  to  move  the  ankle  joint. 

The  apparatus  may  be  left  off  entirely 
after  about  three  weeks,  but  the 
patient  should  not  be  allowed  to  stand 
on  the  foot  until  five  weeks  have 
elapsed  from  the  time  of  the  injury. 
Between  the  third  and  the  fifth  week  he  should  lie  in  bed  and  be  encouraged 
to  move  the  foot,  and  a  certain  amount  of  passive  movement  may  be  prac- 
tised with  the  object  of  preventing  the  adhesion  of  the  newly  formed  tendon 
to  the  surrounding  parts.  After  five  weeks  he  may  be  allowed  to  walk 
about,  at  first  with  the  assistance  of  a  crutch  or  stick.  In  many  cases  he 
regains  complete  power  without  any  massage  being  required. 


Fig.  85. — Treatment  of  Rupture  of  Tendo 
Achillis  by  Position. — This  is  sufficiently  clear 
from  the  figure.  Should  the  thigh-band  tend  to  slip, 
as  it  often  will  from  wasting  of  the  muscles,  it  may 
be  kept  in  position  by  fastening  it  to  a  band  round 
the  waist. 
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Sometimes  non-union  is  met  with  after  rupture  of  the  tendo  Achillis, 
either  because  the  case  has  not  been  treated,  or  because  for  some  reason 
satisfactory  union  has  not  occurred.  Hence  it  may  be  necessary  to  operate 
in  order  to  obtain  restoration  of  function.  The  operation  should  be  done 
on  the  lines  already  laid  down  for  the  operations  for  uniting  tendons  after 
division  in  open  wounds  (see  p.  227).  As  there  is  here  no  scar  tissue  it 
is  well  in  operating  to  use  a  curved  incision  so  that  the  skin  incision  is 
as  far  away  as  possible  from  the  line  of  union  in  the  tendon.  In  the  case 
of  the  tendo  Achillis,  a  curved  incision  is  made  with  the  convexity  extending 
well  over  towards  the  outer  side  of  the  limb,  the  centre  of  the  curve  being 
at  a  point  opposite  that  at  which  it  is  hoped  to  unite  the  tendon,  and  the 
ends  being  well  over  the  inner  border  of  the  tendon.  A  flap  consisting 
of  skin,  superficial  and  deep  fascia,  is  raised  and  turned  inwards,  and 
then  the  divided  ends  of  the  tendon  are  sought  for,  the  fibrous  tissue 
removed,  and  the  ends  united. 

(/')  Rupture  of  the  ligamentum  patellae. — In  the  case  of  rupture  of  the 
ligamentum  patella?,  on  the  other  hand,  the  mere  employment  of  position 
seldom  yields  a  satisfactory  result,  and  it  is  therefore  well,  whenever 
possible,  to  employ  immediate  suture  of  the  tendon.  As  a  rule  the  tendon 
is  torn  off  close  to  or  at  the  patella,  and  the  operation  is  apt  to  involve 
opening  the  knee  joint.  The  incision  made  should  be  a  curved  one  with 
the  convexity  downwards,  and  the  lower  limit  of  the  incision  should  run 
below  the  tuberosity  of  the  tibia.  The  flap  should  be  turned  up  and  the 
torn  ligament  exposed.  Any  loose  tags  of  tendon  are  clipped  away,  and 
the  latter  is  united  in  the  manner  already  described  (see  p.  228).  In 
the  case  of  a  broad  tendon  like  the  ligamentum  patella;,  it  is  advisable 
not  merely  to  have  a  thread  at  each  side  of  it,  but  also  to  have  one  or 
two  in  the  central  part ;  in  the  intervals  between  these  a  continuous  catgut 
suture  should  be  inserted. 

After  the  tendon  has  been  stitched,  the  wound  is  closed,  an  antiseptic 
dressing  applied,  and  the  leg  placed  on  a  back  splint  which  is  considerably 
raised  on  a  suitable  pillow  or  rest  in  order  to  relax  the  quadriceps  extensor 
fully.  The  splint  is  gradually  lowered  during  the  first  fortnight  until,  at 
the  end  of  that  time,  it  lies  flat  on  the  bed.  In  about  three  weeks 
after  the  operation  the  splint  may  be  left  off,  and  the  patient  encouraged 
to  move  the  limb  in  bed,  but  he  should  not  be  allowed  to  get  about 
until  six  weeks  have  elapsed  from  the  time  of  the  injury. 

This  method  of  treatment  is  the  best  in  most  cases,  particularly  when 
the  patient  is  healthy  and  vigorous,  and  the  asepsis  of  the  wound  can  be 
depended  upon.  But  when  the  surgeon  has  not  sufficient  confidence  in 
his  asepsis,  when  the  patient  objects,  or  when  his  health  is  such  that 
operation  is  deemed  inadvisable,  the  case  should  be  treated  by  position, 
which  is  carried  out  in  the  following  manner.  The  limb  is  shaved,  and  a 
broad  piece  of  strapping,  extending  about  half-way  up  the  limb  and  reaching 
down  to  the  tubercle  of  the  tibia,  is  fixed  over  the  front  of  the  thigh.  The 
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portion  which  lies  over  the  patella  is  cut  away  so  that  the  lower  end  is  of 
a  horse-shoe  shape,  and  the  sides  of  the  horse-shoe  surround  the  upper 
and  lateral  borders  of  that  bone.  The  strapping  is  firmly  bandaged  to  the 
thigh,  and  on  each  side  of  the  patella  pieces  of  tape  are  sewn  on  to  it, 
and  to  these  the  extension  apparatus  is  attached.  The  limb  is  then  placed 
on  a  back  splint,  with  a  foot-piece  at  right  angles,  and  at  the  sides  of  the 
foot-piece,  close  to  the  heel,  holes  are  bored  or  bars  are  fitted,  to  which 
the  extension  apparatus  can  be  attached.  One  end  of  a  piece  of  india- 
rubber  tubing  is  tied  to  each  of  the  tapes  just  mentioned,  and  the  other 
attached  to  the  foot-piece  of  the  splint  or  the  bars  upon  it  (see  Fig.  86). 
By  tightening  these,  any  degree  of  tension  required  can  be  employed,  with 


Fig.  86. — Rupture  of  Ligamentum  Patellae  treated  by  Position.     For  the 
sake  of  clearness  the  bandages  fastening  the  limb  to  the  splint  have  been  omitted. 

a  view  of  bringing  down  the  patella.  The  limb  is  kept  considerably 
elevated,  so  as  to  relax  the  quadriceps  extensor  femoris.  This  apparatus 
should  be  kept  on  for  about  six  weeks,  the  limb  being  gradually  lowered 
during  that  time,  and  great  care  must  be  taken  afterwards,  when  the  patient 
begins  to  walk,  to  increase  the  flexion  of  the  joint  very  slowly,  lest  the 
union  should  again  give  away. 

Cases  may  be  met  with  in  which  rupture  of  the  ligamentum  patella;  has 
occurred  a  considerable  time  before  the  patient  comes  under  notice,  and 
no  proper  union  has  resulted ;  they  should  be  operated  upon  on  the 
lines  already  laid  down.  A  curved  incision  is  made,  the  remains  of 
the  tendon  defined,  refreshed,  and  brought  together  in  the  manner  just 
described  (see  p.  235).     In  one  case  on  which  we  operated  lately  the 
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short  upper  portion  had  curled  up  and  become  so  matted  to  the  tissues 
around  that  it  was  impossible  to  define  it  properly,  or  to  get  any  satisfactory 
approximation.  As  the  patient  was  completely  disabled,  a  hole  was  bored 
transversely  through  the  tubercle  of  the  tibia  and  another  transversely  through 
the  lower  end  of  the  patella,  and  a  loop  of  strong  silver  wire  was  passed 
through  these  holes,  and  twisted  up  as  tightly  as  possible.  The  remains 
of  the  ligamentum  patellae  were  then  united  by  sutures  and  the  wound 
closed.  Healing  took  place  by  first  intention,  and  the  patient  was  allowed 
to  walk  about  from  the  third  week  onwards,  reliance  being  placed  on  the 
silver  wire  to  act  as  a  ligamentum  patella;.  A  year  has  now  elapsed  since 
the  operation  ;  the  wire  is  still  in  position  ;  the  patient  can  bend  his  knee 
almost  to  a  right  angle,  and  has  complete  use  of  the  limb. 

(c)  Rupture  of  the  long  head  of  the  biceps  cubiti.  —  We  may  also  here 
refer  to  rupture  of  the  long  head  of  the  biceps  cubiti  muscle.  This  is 
generally  torn  from  its  scapular  attachment,  and  no  method  of  treatment 
by  position  is  completely  satisfactory.  The  plan  in  general  use  is  to 
fix  the  arm  across  the  chest,  the  shoulder  and  the  elbow  being  fully  flexed, 
but,  as  may  be  readily  imagined,  union  is  not  satisfactory,  because  the  end 
of  the  tendon  is  pulled  away  from  its  attachment  to  the  glenoid  cavity. 
The  only  way  in  which  a  completely  satisfactory  result  can  be  looked  for 
is  by  operation.  This  is,  however,  very  difficult.  It  involves  opening  the 
shoulder  joint,  and  it  is  very  doubtful  whether  the  disability  of  the  limb 
caused  by  rupture  of  this  tendon  is  so  great  as  to  make  such  an  elaborate 
operation  worth  while. 

We,  therefore,  recommend  treatment  by  position  in  these  cases.  In 
order  to  fix  the  arm  in  the  position  alluded  to  above  (which  is  a  very 
irksome  one)  strapping  is  used.  The  axilla,  arm  and  chest  are  shaved, 
and  a  broad  strip  of  strapping  is  applied  to  the  back  of  the  upper  arm, 
beginning  near  the  shoulder  joint  ;  this  is  brought  down  over  the  back 
of  the  elbow,  the  forearm  and  the  hand,  and  the  limb  is  fixed  in  a  position 
of  full  flexion.  The  elbow  must  be  flexed  before  the  strapping  is  applied. 
The  strapping  is  carried  over  the  opposite  shoulder  and  across  the  back, 
and  is  pulled  tight  enough  to  produce  a  sufficient  degree  of  flexion.  A 
second  strip  is  then  carried  horizontally  across  the  lower  part  of  the  arm 
just  above  the  elbow,  and  then  across  the  chest,  so  as  to  fix  the  arm  to 
the  side,  this  latter  turn  being  repeated  two  or  three  times.  A  bandage  is 
finally  applied  over  all,  and  it  is  well  to  rub  a  starch  solution  into  this,  so 
as  to  form  a  firm  dressing  which  will  not  stretch  or  slip.  This  apparatus 
must  be  kept  on  for  about  four  weeks. 

DISLOCATION  OF  TENDONS.— The  tendons  most  liable  to  dis- 
placement from  violence  are  the  peroneus  longus  at  the  outer  ankle  and 
the  long  head  of  the  biceps  cubiti,  which  may  become  dislocated  from  the 
bicipital  groove. 

Dislocation  of  the  peroneus  longus  tendon  is  the  more  common 
accident,  and  it  usually  results  from  the  patient  trying  to  regain  his  balance ; 
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a  sudden  forcible  movement  when  the  foot  is  everted,  such  as  a  fall  where 
the  foot  suddenly  reaches  the  ground  in  an  everted  position,  is  very  apt 
to  dislocate  the  tendon  from  its  groove.  As  the  accident  occurs  there  is  a 
sensation  of  tearing,  accompanied  by  sudden  pain  and  a  certain  amount  of 
loss  of  power  in  the  foot.  Very  often,  too,  there  is  a  good  deal  of  subfascial 
haemorrhage  and  considerable  swelling,  so  that,  unless  the  case  be  seen 
very  early,  the  exact  injury  cannot  be  diagnosed  until  two  or  three  weeks 
have  elapsed ;  it  is  then  found  that  on  the  outer  side  of  the  malleolus  a 
tendon  which  ought  not  to  be  there  rolls  about  under  the  finger. 

Treatment. — The  treatment  consists  in  replacing  the  tendon  in  its 
groove  and  keeping  it  there  by  artificial  means  until  the  rent  in  the  sheath 
has  united.  This  may  be  done  either  by  replacing  it  by  manipulation,  and 
afterwards  fixing  the  foot  in  the  inverted  position,  or  by  means  of  operation. 
Without  operation  it  is  a  very  difficult  matter  to  get  the  tendon  satis- 
factorily into  place,  and  more  particularly  to  keep  it  there  afterwards ;  and, 
as  considerable  swelling  generally  follows  the  injury,  it  may  readily  slip  out 
again  and  the  displacement  not  be  recognized  until  the  swelling  subsides 
some  weeks  subsequently.  Hence  immediate  operation  is  the  better  pro- 
cedure, and  we  shall,  therefore,  describe  it  first. 

After  the  skin  has  been  purified,  a  curved  incision  is  made  with  the 
convexity  forwards,  and  a  flap  is  turned  back,  so  as  to  expose  the  groove  behind 
the  external  malleolus.  The  tendon  is  then  readily  replaced  in  position  after 
everting  and  extending  the  foot;  care  should  be  taken,  while  doing  this,  to  see 
that  the  edge  of  the  torn  sheath  does  not  roll  up  between  the  tendon  and  the 
bone.  The  edges  of  the  sheath  are  then  brought  together  over  the  tendon 
by  a  continuous  stitch  of  fine  catgut.  The  wound  is  closed,  ordinary  dressings 
are  applied,  and  the  foot  is  brought  to  a  right  angle  and  strongly  inverted. 
This  position  is  maintained  by  a  poro-plastic  splint  moulded  to  the  outer  side 
of  the  leg  and  foot,  and  padded  with  salicylic  wool.  The  foot,  put  up  in  this 
manner,  is  not  touched  for  ten  days,  when  the  stitches  are  removed  and 
active  and  passive  movements  are  begun.  Whilst  movement  is  being 
practised,  the  thumb  should  be  firmly  pressed  over  the  tendon,  and  the 
foot  kept  well  inverted ;  afterwards,  the  splint  is  re-applied.  This  passive 
movement  should  be  practised  daily,  and  the  patient  should  at  the  same 
time  move  the  foot  in  various  directions  himself.  It  is  advisable  not  to 
allow  walking,  or  to  leave  the  foot  out  of  the  splint  permanently,  until 
about  six  weeks  after  the  operation,  so  as  to  give  time  for  the  union  of  the 
sheath  to  become  quite  firm.  Adhesion  of  the  tendon  to  its  sheath  is 
avoided  by  the  use  of  this  regular  daily  active  and  passive  motion  carried  out 
while  the  surgeon  keeps  the  tendon  in  its  groove,  and  sees  that  the  patient 
keeps  the  foot  well  inverted. 

As  has  already  been  said,  there  is  often  so  much  swelling  about  the 
part  that  when  the  surgeon  first  sees  the  case  it  is  impossible  to  diagnose 
the  condition,  and  some  time  may  elapse  before  the  swelling  has  sufficiently 
subsided  for  the  displacement  of  the  tendon  to  be  made  out.    It  is  necessary, 
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therefore,  to  consider  what  may  be  done  to  relieve  the  patient  when  the 
dislocation  has  remained  unreduced  for  some  time.  This  condition  causes 
considerable  disability  as  there  is  pain  on  walking,  and  the  patient  is  unable 
to  evert  the  foot  properly  ;  in  some  cases  he  is  completely  crippled. 

It  will  be  found  that,  when  the  tendon  has  been  dislocated  for  some 
weeks,  it  is  extremely  difficult  both  to  return  it  to  the  groove,  and  to 
keep  it  in  position  afterwards.  The  groove  becomes  filled  up  with 
new  tissue,  remains  of  the  sheath,  etc.,  and,  therefore,  even  when  the 
tendon  is  got  into  position,  there  is  a  constant  tendency  for  it  to 
slip  out  at  once,  because  there  is  no  proper  groove  for  it  to  lie  in.  When, 
therefore,  it  is  possible  to  get  the  tendon  into  position,  it  will  be  necessary 
to  deepen  the  groove  in  the  external  malleolus  in  order  to  keep  it  there. 
This  is  done  as  follows.  After  making  the  curved  incision  above  mentioned, 
the  soft  tissue  which  fills  up  the  groove  is  first  dissected  away,  and  then, 
by  means  of  a  fine  gouge  and  hammer,  a  channel  may  be  gradually  hollowed 
out  of  the  bone  corresponding  in  width  to  the  original  groove,  but  of  sufficient 
depth  to  make  it  difficult  for  the  tendon  to  slip  out  when  it  has  once  been 
replaced.  The  tendon  is  then  replaced,  any  soft  fascial  tissue  present 
stitched  over  it  to  form  a  sheath,  the  incision  closed,  and  the  foot  put  up 
flexed  and  inverted  as  in  the  previous  case.  Passive  motion  should  be 
begun  quite  early,  as  otherwise  the  tendon  is  likely  to  become  adherent 
to  the  bone ;  certainly  not  more  than  a  week  should  be  allowed  to  elapse 
before  active  and  passive  motions  are  commenced,  and  they  should  be  carried 
out  daily  for  about  three  or  four  weeks  after  the  operation,  the  splint  being 
continued  in  the  intervals.  At  the  end  of  that  time  the  splint  can,  as  a 
rule,  be  left  off,  and  the  patient  encouraged  to  move  the  foot  often  and  to  walk 
about  a  little,  the  foot  being  kept  carefully  inverted  while  he  does  so. 
Passive  motion  is  required  for  about  eight  weeks  after  the  operation,  and 
the  case  may  then  be  left  to  nature. 

When  a  longer  period  has  elapsed  since  the  injury  it  may  be  impossible 
to  replace  the  tendon  in  the  groove  on  account  of  the  retraction  of  the 
belly  of  the  muscle.  In  such  cases  the  following  procedure  has  been 
adopted  successfully.  The  groove  in  the  bone  is  in  the  first  place  thoroughly 
cleared,  and  then  deepened  in  the  manner  just  described.  The  tendon 
is  divided  very  obliquely,  and  the  two  ends  are  brought  over  into  the 
groove  prepared  for  them  and  stitched  together.  If  the  incision  in  the 
tendon  be  made  sufficiently  oblique  the  two  parts  do  not  become  actually 
separated  as  they  lie  in  the  groove  but  slightly  overlap  one  another.  The 
portions  which  overlap  are  then  stitched  together  laterally  by  fine  catgut 
stitches  (see  Fig.  87).  This  lengthening  of  the  tendon  may  also  be  carried 
out  in  another  manner.  The  tendon  is  split  vertically  in  the  middle  line  for 
a  distance  rather  more  than  half  an  inch  longer  than  the  interval  required. 
At  each  end  of  the  vertical  incision  a  transverse  cut,  in  opposite  directions  at 
the  two  ends  (see  Fig.  88),  is  made  dividing  half  the  tendon  across.  This 
gives  a  — j_-shaped  incision  through  the  tendon,  the  two  ends  of  which  are 
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then  separated  sufficiently,  and  the  overlapping  parts  stitched  together  laterally. 
The  further  treatment  as  regards  movement,  splint  and  so  forth,  is  the 
same  as  has  just  been  described ;  the  results  of  these  operations  are  said 
to  be  very  satisfactory. 


When  no  operation  is  thought  desirable,  or  when  the  patient  will  not 
consent  to  one,  the  surgeon  must  content  himself  with  the  use  of 
apparatus.  The  tendon  is  readily  replaced  in  the  early  stage  by  flexing 
and  everting  the  foot  and  pressing  the  tendon  into  the  groove ;  the 
foot  is  then  strongly  inverted  and  brought  nearly  to  a  right  angle.  A  pad 
is  firmly  fixed  over  the  line  of  the  groove  so  as  to  prevent  the  tendon 
from  escaping,  and  an  external  poro-plastic  splint  applied  so  as  to  fix  the 
ankle  joint.  The  splint  should  not  be  left  off  for  about  six  weeks,  except 
for  passive  motion,  which  is  carried  out  in  the  same  way  as  after  operation, 
and  then  the  foot  and  ankle  should  be  bandaged  for  some  time,  and  the 
patient  cautioned  to  walk  about  with  the  foot  inverted. 

Dislocation  of  the  long  head  of  the  biceps  gives  rise  to  a  very 
considerable  amount  of  pain  and  disability,  and  the  tendon  cannot  satis- 
factorily be  replaced  and  kept  in  position  except  by  means  of  an  operation. 

Treatment. — In  order  to  obtain  access  to  the  spot  where  the  tendon 
has  slipped  out  of  its  groove  (which  is  usually  above  the  insertion  of 
the  latissimus  dorsi  and  the  pectoralis  major)  a  long  incision  should  be 
made  from  the  coracoid  process  downwards  along  the  anterior  border  of 
the  deltoid,  the  deep  fascia  divided,  and  the  muscle  pulled  to  the  outer 


Fig.    87.  —  Oblique    method  of 

LENGTHENING      TENDONS.       In     A  is 

shown  the  line  of  incision  in  the  tendon, 
whilst  in  B  one  end  has  been  made  to 
slide  upon  the  other  until  sufficient 
lengthening  has  been  obtained ;  the 
opposing  surfaces  are  then  sutured. 


Fig.  88. —   |_  Shaped   incision  for 

LENGTHENING    TENDONS.      A    shows  the 

incision  for  lengthening  the  tendon,  B  the 
manner  in  which  the  tendon  is  united  when 
the  lengthening  is  efiected.  The  incision 
be  should  be  a  good  deal  longer  than  the 
amount  of  lengthening  required. 
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side ;  the  bicipital  groove  can  then  be  readily  felt,  especially  if  the  elbow 
be  pushed  backwards.  The  tendon  and  its  groove  are  exposed  ;  the  former 
is  readily  replaced  and  the  rent  in  the  sheath  stitched  up  over  it  by 
means  of  a  continuous  catgut  suture.  After  the  wound  has  been  closed  the 
arm  should  be  put  up  in  the  position  usually  employed  for  fracture 
of  the  clavicle.  The  hand  rests  on  the  opposite  shoulder,  and  the  elbow 
is  raised,  while  the  arm  is  fixed  to  the  chest  with  a  bandage,  over  which 
starch  solution  is  applied.  As  soon  as  the  wound  has  healed  the  patient 
should  be  encouraged  to  move  the  arm,  which  may  be  left  loose  for  the 
greater  part  of  the  day.  At  night,  however,  it  should  be  firmly  bound  to 
the  side  in  the  position  mentioned,  because  during  sleep  the  patient  might 
execute  some  sudden  movement,  which  would  lead  to  the  escape  of  the 
tendon  from  its  sheath  once  more. 

TENDON  GRAFTING. 

An  operation  which  may  be  referred  to  here  is  that  of  tendon  grafting, 
which  is  chiefly  employed  for  cases  of  deformity  after  infantile  paralysis  ; 
the  principle  of  the  operation  is  that,  when  a  group  of  muscles  is  completely 
paralyzed  and  the  limb  rendered  useless,  one  or  more  of  their  tendons 
should  be  attached  to  one  belonging  to  a  group  which  has  its  nerve  supply 
intact.  For  example,  when  the  tibialis  anticus  is  paralyzed  and  the  extensor 
longus  digitorum  is  not,  the  tendon  of  the  tibialis  muscle  may  be  attached  to 
one  of  the  tendons  of  the  extensor,  the  result  being  that  a  certain  amount 
of  movement  is  obtained  in  a  part  previously  incapable  of  it.  This  may  be 
done  by  exposing  the  tendons  of  the  sound  and  the  paralyzed  muscle  at 
the  same  level.  The  tendon  of  the  paralyzed  muscle  is  then  divided  obliquely, 
the  lateral  surface  of  the  sound  one  is  pared,  and  the  distal  end  of  the 
tendon  of  the  paralyzed  muscle  is  applied  to  the  raw  surface  thus  made  and 
stitched  to  it  by  fine  catgut  sutures  (see  Fig.  83).  Or  the  tendon  of  the 
healthy  muscle  may  be  split,  and  the  end  of  the  other  pared,  inserted  into  it 
and  stitched  in  position  (see  Fig.  84).  Both  these  operations  have  been 
already  described  and  illustrated  (see  p.  232). 

After  either  of  these  operations  the  limb  should  be  put  up  in  plaster  of 
Paris,  in  the  proper  position,  and  movement  should  not  be  attempted  for 
about  three  weeks,  when  the  splints  may  be  left  off  during  the  day  but 
retained  during  the  night.  If  either  of  these  operations  be  done,  it  should 
be  performed  early  in  the  progress  of  the  case  ;  if  some  years  have  elapsed 
after  the  occurrence  of  the  paralysis  the  tendon  is  imperfectly  developed 
and  shrunken,  and  very  little  good  will  result. 

OTHER  AFFECTIONS. 

Inflammatory,  syphilitic  and  tuberculous  affections  of  tendons  are 
secondary  to  similar  affections  of  their  sheaths  ;  as  we  have  already  dis- 
cussed these  in  the  previous  chapter,  they  need  no  further  mention  here. 

PT.  II.  Q 


CHAPTER  XVIII. 


THE  SURGICAL  AFFECTIONS  OF  NERVES. 

INJURIES  OF  NERVES. 

As  far  as  treatment  is  concerned,  the  various  traumatic  affections  of 
nerves  may  be  considered  under  three  heads — Compression,  Contusion, 
and  Division  of  nerves.  Both  as  regards  symptoms  and  treatment,  it 
will  be  found  that  these  various  groups  overlap  each  other  very  consider- 
ably ;  nevertheless  the  subject  will  be  made  clearer  by  treating  of  each 
independently. 

COMPRESSION  OF  NERVES.  —  A  nerve  may  be  subjected  to 
such  a  degree  of  pressure  that  its  functions  are  materially  interfered  with  for 
a  time  at  any  rate,  and  under  these  circumstances  a  certain  amount  of 
pathological  change  occurs  in  it.  The  nerve  may  be  compressed  at  any 
portion  of  its  course,  but,  from  the  point  of  view  both  of  symptoms  and 
treatment,  it  is  only  necessary  to  consider  the  compression  as  it  affects 
either  the  trunk  of  a  nerve  or  its  terminal  filaments.  Again,  the  compressing 
force  may  be  severe,  and  may  produce  its  results  rapidly,  or  it  may  be 
milder,  and  the  results  may  appear  more  slowly.  Lastly,  we  have  to  con- 
sider the  question  according  as  the  compression  is  due  to  injury  or  to 
some  pathological  process.  We  shall  therefore  describe  compression  of  nerves 
under  the  following  heads:  (i)  Compression  of  nerve  trunks,  which  will  be 
divided  into  Traumatic  Compression,  both  rapid  and  gradual,  and  Pathological 
Compression  ;  (2)  Compression  of  terminal  filaments  of  nerves. 

1.  Compression  of  Nerve  Trunks. — (a)  Rapid  Traumatic  Com- 
pression.— Here  the  pressure  to  which  the  nerve  is  subjected  is  severe 
and,  although  lasting  for  only  a  short  time,  may  produce  profound  changes 
in  the  injured  nerve.  It  is  very  probable  that  we  have  in  reality  to  do 
with  an  actual  contusion,  the  pressure  of  the  nerve  against  an  adjacent 
bone  leading  either  to  rupture  and  disorganization,  or  to  effusion  of  blood 
in  and  around  its  fibres ;  as  an  example  may  be  mentioned  what  is 
popularly  spoken  of  as  "  drunkard's "   or  "  Saturday  night  palsy."  The 
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nerve  compressed  is  generally  the  musculo-spiral ;  the  patient  falls  asleep 
or  becomes  insensible  with  the  back  of  the  upper  arm  resting  against  or 
hanging  over  the  edge  of  a  chair  or  table,  and  the  result  is  that  the 
sharp  edge  presses  the  musculo-spiral  nerve  against  the  shaft  of  the  humerus, 
and  produces  a  more  or  less  temporary  paralysis  of  that  nerve.  Some- 
times under  similar  circumstances  other  branches  of  the  brachial  plexus 
may  be  affected,  as  for  example,  when  the  patient  sleeps  with  his  hands 
behind  his  head,  and  the  head  of  the  humerus  presses  on  the  nerves  in 
the  axilla.  This,  however,  is  much  more  uncommon  than  compression  of 
the  musculo-spiral.  Another  example  of  rapid  compression  is  seen  in 
certain  cases  of  fracture,  in  which  a  nerve  trunk  may  be  suddenly  com- 
pressed against  one  of  the  fragments  without  being  actually  torn ;  this 
leads  to  temporary  paralysis  of  the  parts  supplied  by  the  affected  nerve. 
Again,  during  parturition,  temporary  paralysis  may  be  met  with  in  the  lower 
extremities  of  the  mother,  as  the  result  of  the  pressure  of  the  foetal  head 
upon  the  sacral  plexus  ;  in  the  child  there  may  be  paralysis  of  the  facial 
nerve  from  pressure  of  the  forceps. 

(b)  Gradual  Traumatic  Compression  of  Nerve  Trunks. — 
Perhaps  the  best  example  of  this  form  of  compression  is  seen  in  what  is 
known  as  crutch  palsy  ;  this  is  due  to  the  long-continued  use  of  ill-fitting 
crutches,  and  comes  on  slowly.  It  occurs  chiefly  when  the  arm-pieces  of  the 
crutches  are  insufficiently  padded,  and  particularly  when  the  crutch  is  too 
long  for  the  patient.  The  cause  of  the  affection  is  probably  a  slowly  develop- 
ing neuritis,  leading  to  degeneration  and  atrophy  of  the  nerve  filaments. 

(c)  Pathological  Compression  of  Nerve  Trunks. — When  the 
compression  of  nerves  is  the  result  of  morbid  processes,  the  symptoms  come 
on  slowly.  Perhaps  the  commonest  example  of  this  is  compression  of  a 
nerve  by  the  contraction  of  fibrous  tissue  during  the  healing  of  a  wound, 
or  by  the  callus  surrounding  a  fracture,  which  may  either  stretch  the  nerve 
running  over  it,  or  may  surround  and  press  upon  it.  Similarly,  tumours 
may  compress  nerves,  and  malignant  tumours  may  actually  destroy  them. 
In  pathological  compression  the  result  produced  is  due  either  to  interference 
with  the  blood  supply  of  the  nerve  (as  occurs  when  the  latter  is  stretched 
over  some  firm  structure),  resulting  in  fatty  degeneration  and  disorganization 
of  the  nerve  fibres ;  or  it  may  be  due  to  a  neuritis  set  up  by  the  pressure. 

2.  Compression  of  the  Terminal  Filaments  of  Nerves.  —  This 
generally  results  from  some  pathological  process,  and  is  most  commonly 
due  to  involvement  of  the  terminations  of  the  nerves  in  cicatrices,  or,  more 
rarely,  in  malignant  tumours  of  the  skin.  The  sensory  nerves  are  the  ones 
essentially  affected,  and,  as  will  be  mentioned  later,  the  entanglement  of 
nerves  in  scars  and  the  pressure  thereby  produced  on  them  usually  ends 
in  the  production  of  a  neuritis  spreading  up  to  the  trunk  of  the  nerve. 

Symptoms. — However  produced,  compression  of  a  large  trunk  nerve 
gives  rise  to  symptoms  which  vary  according  as  the  nerve  is  sensory,  motor, 
or  mixed ;   in  the  latter  case  the  sensory  filaments  are  usually  the  first 
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affected.  In  the  case  of  a  sensory  nerve  the  patient  first  complains  of 
neuralgia  in  the  part  supplied  by  the  nerve,  followed  by  sensations  of  heat 
and  cold,  numbness,  hyperesthesia,  and  subsequently  complete  anaesthesia. 
In  a  mixed  nerve  the  sensory  disturbance  is  followed  at  a  somewhat  later 
period  by  motor  paralysis ;  this  is  at  first  slight,  but  it  gradually  increases  in 
degree  as  the  compression  advances.  If  the  compression  and  its  effects — 
that  is  to  say,  neuritis — still  continue,  trophic  changes,  such  as  the  formation 
of  bulla?,  ulcerations  of  the  skin,  wasting  of  muscles  and  so  forth,  may  take 
place  in  the  parts  supplied  by  the  nerve. 

When  nerve-endings  are  implicated  in  cicatrices  or  malignant  growths 
of  the  skin,  the  symptoms  are  generally  great  pain,  hyperesthesia,  excessive 
tenderness  on  pressure,  reflex  pain  in  distant  parts,  convulsive  twitching  of 
muscles  or  even  of  the  whole  limb,  or  in  some  rare  cases  epileptiform  con- 
vulsions. 

Treatment. — (a)  Prophylaxis. — The  dangers  resulting  from  the  com- 
pression of  nerves  must  of  course  always  be  present  to  the  mind  of  the 
surgeon,  and  must  be  guarded  against  wherever  possible.  In  applying 
compression  to  a  limb  the  possibility  of  injury  to  the  nerve  must  always 
be  remembered ;  for  example,  in  operations  on  the  forearm  by  the  bloodless 
method,  it  must  not  be  forgotten  that  if  a  narrow  tourniquet  or  elastic  tube 
be  too  tightly  applied  to  the  upper  arm,  the  nerves  are  apt  to  suffer  injurious 
pressure  because  of  their  exposed  situations.  Hence,  under  those  circum- 
stances the  tubing  should  not  be  used  as  a  tourniquet,  but  a  broad  piece 
of  elastic  webbing  should  be  employed  in  its  place ;  this,  while  exercising 
sufficiently  firm  pressure,  will  not  do  harm,  since,  owing  to  its  breadth, 
such  pressure  as  it  exerts  is  diffused,  and  is  not  concentrated  on  any  one 
point  in  the  nerve.  Again,  when  a  patient  is  compelled  to  use  crutches, 
the  possibility  of  crutch  palsy  must  be  borne  in  mind,  and  special  care 
must  be  taken  to  see  that  the  crutches  are  not  too  long  for  the  patient, 
and  that  the  arms  are  sufficiently  padded.  In  cases  of  fracture  also,  the  possi- 
bility of  the  inclusion  of  a  nerve  between  the  broken  ends  of  the  bones, 
or  the  possibility  of  subsequent  inclusion  of  the  nerve  in  the  callus  must 
not  be  lost  sight  of.  Care  must  be  taken  in  reducing  the  fracture  to  see 
that  no  soft  tissues  are  left  between  the  bones,  and  directly  symptoms  pointing 
to  compression  of  a  nerve  make  their  appearance,  steps  should  be  taken  to 
remedy  it,  even  should  this  involve  operative  interference. 

When  the  terminations  of  a  nerve  may  be  involved  in  a  cicatrix 
and  lead  to  a  painful  scar,  every  possible  means  of  promoting  rapid  healing, 
more  especially  the  avoidance  of  sepsis,  must  be  had  recourse  to.  Wher- 
ever the  edges  of  a  wound  can  be  brought  together,  healing  by  first  intention 
should  be  aimed  at ;  where  this  cannot  be  done,  the  employment  of  immediate 
skin-grafting,  in  order  to  diminish  the  subsequent  contraction,  is  of  the  greatest 
importance. 

(b)  Where  Compression  has  already  produced  its  Effect. — After  the 
compression  has  been  relieved,  recovery  will  almost  certainly  occur  unless 
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the  nerve  has  been  very  markedly  disorganized.  In  some  cases,  however, 
weeks  or  even  months  may  elapse  before  recovery  is  complete.  Usually 
in  such  accidents  as  pressure  on  the  musculo-spiral  nerve  from  the  edge 
of  a  table,  etc.,  recovery  begins  in  about  three  weeks,  and  is  complete  in 
five  or  six  ;  but,  on  the  other  hand,  where  the  compression  has  been  very 
severe,  months,  or  even  a  year  or  two,  may  elapse  before  the  nerve  regains 
its  normal  condition.  During  the  interval  preceding  recovery  it  is  extremely 
important  to  maintain  the  nutrition  both  of  the  nerve  itself  and  of  the 
parts  supplied  by  it.  The  nutrition  of  the  nerve  trunk  itself  is  improved 
and  the  restoration  of  its  functions  expedited  by  the  use  of  the 
galvanic  current,  using  in  the  first  place  a  mild  current  of  not  more  than 
five  milliamperes  for  about  ten  minutes,  and  gradually  increasing  it  in 
strength  up  to  ten  as  is  found  desirable.  The  current  should  flow 
downwards  in  the  course  of  the  nerve  :  i.e.  the  positive  electrode  is  applied 
to  the  spine  while  the  negative  is  on  the  affected  nerve  near  its  termination. 
It  is  also  well  to  have  a  key  in  the  circuit  so  that  the  current  can  be 
opened  or  closed  at  intervals ;  this  produces  muscular  action,  and  thus 
helps  to  keep  up  the  tone  of  the  muscles.  The  nutrition  of  the  muscles 
supplied  by  the  nerve  must  also  be  maintained  by  suitable  massage,  and 
steps  must  be  taken  to  prevent  contracture,  which  is  very  apt  to  occur  in 
consequence  of  the  loss  of  the  nerve  supply  ;  unless  proper  steps  be  taken 
to  prevent  it,  this  may  be  permanent  even  after  the  nerve  has  completely 
recovered  its  functions. 

The  use  of  massage  to  a  paralyzed  muscle  is  of  the  very  highest  value, 
as  it  improves  its  circulation,  gets  rid  of  waste  products,  and  thus  promotes 
its  nutrition.  The  Faradic  current,  used  in  a  strength  sufficient  to  keep 
the  muscle  gently  in  action,  but  not  strong  enough  to  exhaust  it,  is  also 
very  useful.  Should,  however,  the  muscle  begin  to  show  signs  of  "the 
reaction  of  degeneration "  (i.e.  loss  of  contractility  to  the  Faradic  current 
with  coincident  increase  of  contractility  to  the  galvanic  current),  the  gal- 
vanic current  ought  to  be  employed  ;  under  these  circumstances  the  circuit 
should  be  furnished  with  a  key  for  opening  and  closing  the  current  fre- 
quently (vide  supra).  At  the  same  time  active  and  passive  movements  of 
the  affected  limb  should  be  encouraged,  passive  motion  especially  being 
diligently  practised  with  the  view  of  preventing  contractures  and  adhesions 
in  the  neighbouring  joints.  It  is  well  also  to  place  the  limb  on  a  splint, 
during  the  night,  in  such  a  position  as  to  oppose  the  tendency  to  con- 
tracture. 

Careful  treatment  on  these  lines  should  be  persevered  in  until  the  functions 
of  the  nerve  have  been  restored,  however  long  a  time  may  elapse  before 
the  restoration  occurs  ;  if  not,  it  may  be  found  that  by  the  time  the  nerve 
has  regained  its  functions  the  parts  on  which  it  acts  have  become  irretriev- 
ably damaged. 

(c)  Where  the  Compression  still  continues. — When,  for  example,  the 
nerve  is  involved  in  callus,  steps  must  be  taken  to  relieve  the  compression 
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as  quickly  as  possible ;  in  the  instance  before  us  an  incision  should  be 
made  over  the  fracture,  the  nerve  exposed  above  and  below  the  callus, 
and  traced  over  or  through  it.  In  any  case,  the  new  bone  that  is 
exerting  the  pressure  must  be  chipped  away,  but  in  doing  this  special  care 
must  of  course  be  taken  not  to  divide  the  nerve  as  it  runs  through  the 
callus.  Not  only  should  the  main  trunk  be  freed  from  the  pressure,  but 
any  of  its  branches  which  may  have  become  involved  should  be  followed 
out  and  similarly  set  free.  After  the  nerve  has  been  cleared  by  the 
removal  of  the  callus  it  is  well  to  grasp  it  above  and  below  the  seat  of 
compression  and  stretch  it  in  situ  so  as  to  rupture  any  new  connective 
tissue  which  may  surround  it. 

If  the  cause  of  compression  be  a  new  growth,  the  treatment  must  natur- 
ally be  directed  to  the  removal  of  the  growth.  When  a  simple  tumour 
presses  upon  a  nerve  trunk  it  must  be  removed  without  dividing  the 
nerve.  When  the  nerve  is  in  the  interior  of  the  growth,  the  former  must 
be  shelled  out  in  a  manner  similar  to  that  adopted  for  nerves  involved 
in  callus  ;  when  this  is  done  the  growth  is  removed.  Should,  however, 
the  growth  be  malignant,  the  portion  of  the  nerve  implicated  in  it  must 
be  cut  away,  and  if  the  condition  of  the  parts  permits,  immediate  suture 
of  the  divided  ends  by  one  of  the  methods  to  be  described  immediately 
(see  p.  251)  should  be  practised. 

When  a  cicatrix  is  causing  compression  of  a  main  nerve  trunk,  the 
latter,  together  with  any  branches  that  may  be  involved,  must  be  freed 
in  the  same  manner  as  when  the  compression  is  caused  by  callus.  This 
should  be  followed,  as  in  the  case  of  compression  by  callus,  by  nerve 
stretching  so  as  to  tear  through  any  bands  of  fibrous  tissue  which  may 
have  been  overlooked.  When  only  the  terminal  filaments  of  the  nerve 
are  involved  in  cicatricial  tissue,  the  best  plan  is  to  dissect  out  the  scar 
freely ;  this  of  course  removes  the  ends  of  the  nerves  that  are  pressed 
upon.  The  wound  is  then  closed  either  by  means  of  a  plastic  operation 
or  by  immediate  skin-grafting  ;  by  this  means  union  by  first  intention  and 
a  correspondingly  small  amount  of  fresh  cicatricial  tissue  are  obtained. 
This  must  be  done  early  in  the  case,  before  the  neuritis  has  become 
established  in  the  nerve  trunk  ■  if  not,  the  operation  will  be  quite  useless. 

The  plan  described  in  some  text  books  of  dividing  the  filaments  of  the 
nerve  going  to  the  scar,  by  means  of  a  tenotomy  knife  introduced  beneath 
it,  is  very  inefficient,  because  in  the  first  place  one  very  often  fails  to 
divide  all  the  involved  filaments,  and  in  the  second  the  divided  nerves  are 
likely  to  re-unite,  when  the  patient's  troubles  will  recur. 

(d)  Where  the  Cause  cannot  be  removed. — When  it  is  impossible  to 
remove  the  cause  of  compression,  the  treatment  will  depend  upon  whether 
a  motor  or  a  sensory  nerve  is  involved.  If  it  be  a  motor  nerve  alone,  no 
interference  is  called  for,  but  if  a  sensory  or  a  mixed  nerve  be  affected, 
the  compression  may  lead  to  such  severe  pain  and  hyperesthesia,  and  is 
also  so  prone  to  set  up  an  ascending  neuritis,  that  something  must  be  done 
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to  give  the  patient  relief.  If  the  case  be  left  alone,  not  only  is  the  pain 
intolerable,  but  the  neuritis  set  up  by  the  compression  is  very  apt  to  spread 
up  the  trunk  and  involve  other  branches  of  the  nerve,  and  thus  to  extend 
the  painful  area  widely. 

Under  these  circumstances  the  advisability  of  dividing  the  nerve  above 
the  area  of  compression  must  always  be  considered,  and  if  this  be  decided 
upon,  it  is  found  by  experience  better  to  cut  out  a  portion  of  the  nerve 
than  to  be  content  with  a  simple  division — in  other  words,  neurectomy 
rather  than  neurotomy  is  the  better  operation.  In  a  mixed  nerve  this  pro- 
cedure of  course  abolishes  completely  the  motor  as  well  as  the  sensory 
functions,  but,  when  the  nerve  is  badly  compressed,  paralysis  of  motion  is 
probably  already  present,  and  the  abolition  of  sensation  is  only  what  is  desired 
by  the  patient.  Wherever  possible,  therefore,  the  nerve  should  be  exposed 
above  the  seat  of  compression,  and  a  portion  removed ;  but  in  some  cases 
this  is  not  possible.  For  example,  when  an  inoperable  intra-pelvic  tumour 
presses  upon  the  sacral  plexus,  the  latter  cannot  be  exposed  above  the 
seat  of  pressure.  Under  those  circumstances,  however,  and  also  in  cases 
where  the  pain  has  recurred  after  a  previous  neurectomy,  it  may  be  quite 
legitimate,  if  the  patient  be  suffering  intense  agony,  to  open  the  spinal 
canal  and  divide  the  posterior  nerve  roots.  If  this  be  done,  it  has  been 
found  as  a  matter  of  experience  that  it  is  well  not  merely  to  divide  the 
posterior  nerve  root,  but  also  to  remove  a  portion  of  it  including  the 
ganglion.    This  operation  will  be  described  later  (see  p.  265). 

Lastly,  when  operative  interference  is  not  possible  or  desirable,  the 
surgeon  must  be  content  to  relieve  the  pain  by  means  of  anodynes,  such 
as  injections  of  morphine  or  cocaine.  When  the  compression  is  caused  by 
a  malignant  tumour,  which  before  long  will  cause  the  patient's  death,  there 
need  be  no  hesitation  in  resorting  early  and  freely  to  the  use  of  these 
remedies,  but  when  the  cause  of  compression  is  a  simple  one  and  is  not 
likely  to  destroy  life,  they  should  only  be  employed  with  great  reluctance, 
on  account  of  the  risk  of  setting  up  a  morphia  or  cocaine  habit  ;  their  use 
is  only  permissible  when  it  is  quite  certain  that  the  symptoms  cannot  be 
relieved  by  any  form  of  operation.  As  a  preliminary  to  the  more  powerful 
anodynes,  a  trial  may  be  made  of  antipyrine  (5  to  20-grain  doses),  methylene 
blue  (3  grains  in  pill  form),  quinine  (3  to  5-grain  doses),  Fowler's  solution 
of  arsenic  (3  to  12  minim  doses),  or  salicylate  of  soda  (5  to  10-grain  doses), 
either  alone  or  in  various  combinations. 

CONTUSION  OR  RUPTURE  OF  NERVES.  —  A  nerve  may 
be  contused  or  ruptured  by  the  sudden  application  of  a  force  which  either 
compresses  it  violently  against  a  bone  or  else  stretches  it  so  as  to  lead  to 
partial  or  complete  rupture.  Actual  rupture  of  a  nerve  is  extremely  difficult 
to  produce,  and  usually  the  most  that  happens  is  that  the  nerve  is  violently 
stretched,  and  some  of  the  fibres  only  are  torn. 

Pathological  Changes. — The  changes  which  take  place  when  a  nerve 
is  contused  or  stretched  are  rupture  of  some  of  the  fibres,  effusion  of  blood 


248 


SURGICAL  AFFECTIONS  OF  NERVES. 


into  the  sheath  (generally  in  the  form  of  minute  haemorrhages),  and  rupture  of 
the  nutrient  vessels,  followed  by  disintegration  of  the  nerve  structures  at 
the  point  of  injury.  These  accidents  usually  occur  as  complications  of 
fractures  or  dislocations  ■  more  rarely  they  result  from  severe  blows  on'  the 
nerve  as  it  runs  over  some  bony  prominence. 

Symptoms. — In  the  case  of  a  motor  nerve  there  will,  of  course,  be 
paralysis  of  the  muscles  it  supplies.  In  the  case  of  a  sensory  nerve  there 
will  be  complete  loss  of  sensation  when  the  injury  is  severe ;  when  it  is 
less  severe  the  patient  usually  complains  of  tinglings  and  various  perverted 
sensations.    In  either  case  neuritis  is  apt  to  supervene  after  a  time. 

Treatment. — The  treatment  is  practically  the  same  as  that  already 
described  for  compression  of  nerves  (see  p.  244)  and  need  not  be  repeated 
here.  The  same  careful  precautions  must  be  taken,  while  waiting  for  recovery, 
to  maintain  the  nutrition  of  the  damaged  nerve  itself  and  the  parts  it 
supplies.  When  a  portion  of  the  nerve  has  been  converted  into  a  pulp,  and 
the  continuity  of  nerve  transmission  completely  destroyed,  the  question  of 
excising  the  irreparably  damaged  portion  and  uniting  the  two  healthy  ends 
may  arise.  This  no  doubt  is  the  best  treatment  should  a  considerable  length 
of  the  nerve  be  completely  destroyed,  and  it  should  be  carried  out  in  the 
manner  to  be  described  immediately  for  wounds  of  nerves  (see  p.  251).  It  is, 
however,  very  difficult  to  diagnose  this  condition  with  certainty,  because  the 
complete  loss  of  function  might  result  from  a  temporary  and  comparatively 
trifling  injury;  where,  however,  several  weeks  elapse  without  any  sign  of 
recovery,  and  where  the  loss  of  both  sensation  and  motion  is  complete, 
the  surgeon  is  justified  in  exposing  the  nerve  opposite  the  seat  of  injury. 
Should  a  portion  be  found  soft  and  pulpy,  sufficient  should  be  removed  to 
allow  healthy  fibres  to  be  made  out  above  and  below ;  the  remaining  steps 
of  the  operation  are  those  for  nerve  suture  (see  p.  251). 

Unless,  however,  the  nerve  has  undergone  complete  destruction  there 
is  no  special  advantage  in  excising  the  injured  portion,  because  the  nerve 
fibrils  will  spread  down  from  above  the  seat  of  damage  through  the 
injured  portion  just  as  readily  as  they  will  across  the  interval  bridged  over 
by  catgut  or  by  the  other  methods  employed,  while  the  nerve  sheath,  being 
intact,  will  guide  the  fibrils  in  the  proper  direction.  Hence,  in  these  cases, 
we  only  advise  excision  of  a  portion  of  the  nerve  when  complete  destruction 
has  taken  place. 

WOUNDS  OF  NERVES.  —  Wounds  of.  nerves  may  be  either 
simple  punctures,  as  by  a  needle ;  clean-cut  divisions  ;  or  lacerated  wounds, 
such  as  are  met  with  in  machinery  accidents  and  gun-shot  wounds.  It  is, 
however,  only  necessary  to  discuss  here  the  treatment  of  a  more  or  less 
complete  division  of  the  nerve,  the  injury  caused  by  a  mere  puncture  not 
being  usually  such  as  to  call  for  any  special  treatment. 

Before  proceeding  to  deal  with  the  treatment  of  divided  nerves,  it  will 
be  well  to  mention  the  changes  that  take  place  in  a  nerve  after  division,  and 
the  mode  in  which  regeneration  occurs. 
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Changes  that  occur  in  a  Nerve  after  division.  —  These  differ 
in  the  proximal  and  distal  portions.  In  the  distal  end  they  are 
very  marked  and  occur  within  a  short  period  after  receipt  of  the  injury. 
The  ultimate  result  is  that  the  whole  of  the  distal  portion  becomes  shrunken 
and  thin,  and  loses  its  characteristic  white  shining  appearance,  while  the  cut 
end  is  usually  tapering,  although  in  some  cases  it  may  become  somewhat 
bulbous.  In  the  latter  case,  however,  the  bulb  is  usually  comparatively 
small,  and  does  not  at  all  equal  in  size  that  which  forms  in  connection 
with  the  proximal  end. 

If  the  nerve  be  examined  microscopically,  it  will  be  found  that  the 
earliest  changes  are  the  breaking  up  of  the  myelin,  which,  in  the  course 
of  three  or  four  days,  becomes  converted  into  a  collection  of  oil  globules  ; 
the  axis  cylinders  also  split  up  and  undergo  rapid  degeneration.  The  result 
is  that  before  long  the  sheath  of  the  nerve  contains  a  mass  of  degenerated 
products  quite  incapable  of  transmitting  impulses,  and  as  time  goes  on 
these  are  absorbed,  and  only  the  empty  shrunken  fibrous  sheath  is  left. 
These  changes  are  quite  evident  in  from  four  to  six  days  after  the  injury, 
and  are  usually  complete  throughout  the  whole  of  the  distal  portion  of  the 
nerve  in  from  six  weeks  to  two  months. 

On  examining  the  proximal  end  of  a  divided  nerve  some  time  after 
the  receipt  of  the  injury,  it  will  be  found  markedly  bulbous  ;  the  bulb 
results  from  the  formation  of  a  considerable  quantity  of  new  connective 
tissue,  and  also  of  a  large  number  of  nerve  fibrils  of  new  formation,  which 
represent  an  attempt  at  regeneration  of  the  nerve.  The  degenerative 
■changes  which  are  so  marked  in  the  distal  end  are  comparatively  slight  in 
the  proximal  portion,  and,  while  disintegration  of  the  myelin  does  take 
place,  it  seldom  extends  above  the  first,  or  at  the  very  most  the  second, 
node  of  Ranvier.  The  interval  between  the  divided  ends  is  usually  filled 
up  with  fibrous  tissue. 

Changes  that  occur  when  union  takes  place  between  the 
divided  ends. — Restoration  of  function  occurs  by  growth  downwards  from 
the  proximal  end  of  new  nerve  fibrils  which  gradually  extend  through  the 
distal  portion  until  they  reach  the  terminal  organs.  The  primitive  axis 
■cylinders  usually  send  out  small  filaments  (generally  two  or  three  from  each 
cylinder),  which  enter  the  nerve  sheaths  in  the  distal  portion,  grow  down 
them,  and  give  rise  to  fresh  nerves.  In  the  sensory  branches,  the  degenera- 
tion of  the  distal  portion  is  not  so  rapid,  and  when  immediate  suture  is 
performed,  the  restoration  of  sensation  may  occur  very  quickly.  Usually, 
however,  a  long  time  elapses  before  normal  sensation  is  restored,  the  pro- 
bability being  that  a  certain  amount  of  conduction  goes  on,  until  ultimately 
the  fresh  fibres  have  completely  restored  the  nerve.  The  restoration  of  the 
motor  fibres  always  takes  a  considerable  time,  and,  as  a  rule,  it  is  not 
materially  influenced  by  the  period  of  time  which  elapses  between  the 
injury  and  the  nerve-suture ;  even  when  this  is  performed  two  or  three 
•days   after   the  receipt  of  the  injury,  the  time  that  elapses  before  the 
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restoration  of  the  motor  function  is  practically  as  long  as  if  several  months 
had  intervened.  The  reason  is  that  degeneration  of  the  filaments  in  the 
distal  end  takes  place  more  or  less  simultaneously  throughout,  and  restora- 
tion of  function  must  occur  by  growth  downwards  of  new  fibres  from 
the  proximal  end.  This  is  naturally  a  slow  process,  and  as  much  as 
two  years  has  been  known  to  elapse  after  nerve-suture  before  complete 
restoration  of  the  motor  functions ;  the  time  required  will  vary  according 
to  the  length  of  the  distal  portion ;  the  longer  the  latter,  the  slower  the 
restoration.  In  any  case  the  process  will  take  some  months,  and  the  patient 
need  not  abandon  hope,  nor  should  the  use  of  electricity  and  massage 
to  the  muscles  be  given  up,  until  at  least  two  years  have  elapsed  from  the 
time  of  the  operation. 

When  a  nerve  has  been  only  partially  divided  it  must  be  remembered  that, 
as  healing  occurs,  the  compression  of  the  cicatricial  tissue  may  lead  to 
complete  loss  of  function  of  the  entire  nerve,  owing  to  the  fact  that  the 
contraction  of  the  new  fibrous  tissue  may  cause  pressure  upon  and  finally 
atrophy  of  the  portion  undamaged  at  the  time  of  injury.  This  is  a  point 
of  some  medico-legal  importance  in  cases  where  complete  loss  of  function 
has  occurred,  but  where  at  the  time  of  the  injury  the  nerve  did  not 
appear  to  be  divided.  Under  these  circumstances,  of  course,  the  restora- 
tion of  function  may  be  obtained  by  the  removal  of  the  newly  formed 
cicatricial  tissue. 

Treatment. —  In  all  cases  where  nerves  are  divided  strict  asepsis  must  be 
aimed  at ;  this  is  of  the  highest  importance,  both  with  the  view  of  obviating 
the  occurrence  of  neuritis,  and  also  of  reducing  to  a  minimum  the  amount  of 
cicatricial  tissue  which  must  form  between  the  divided  ends,  and  which  if 
large  in  quantity  might  lead  to  severe  compression  of  the  nerve  trunk. 
Further,  any  foreign  body  present  in  the  wound  must,  of  course,  be 
removed. 

( 1 )  Partial  Division. — When  on  examination  it  is  found  that  the  nerve 
is  only  partially  divided,  the  best  plan  is  to  bring  the  two  divided  portions 
into  direct  contact  and  secure  them  by  means  of  one  or  two  fine  catgut 
sutures  introduced  through  the  sheath  of  the  nerve.  No  doubt  it  is  some- 
times tempting  in  these  cases  to  leave  the  divided  portion  unsutured,  and 
to  hope  that  union  will  progress  satisfactorily  because  a  portion  of  the  nerve 
remains  intact.  Unless,  however,  the  divided  portion  be  brought  into, 
accurate  contact  and  secured  by  sutures,  the  downward  growth  of  new  nerve 
fibrils,  by  means  of  which  regeneration  of  function  has  to  take  place,  is  apt  to 
be  very  irregular,  and,  owing  to  the  curling  up  of  the  divided  portion,  the  new 
nerve  fibrils  may  entirely  miss  the  sheath  of  the  distal  portion. 

(2)  Complete  Division. — Wherever  a  nerve  is  completely  divided,, 
suture  of  the  two  ends  is  the  only  possible  treatment.  The  steps  of  the 
operation,  however,  differ  according  to  the  period  at  which  the  operation 
is  done,  and  we  shall  therefore  discuss  separately  the  treatment  of  recent, 
cases  and  those  in  which  some  time  has  elapsed  since  division. 
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Recent  Cases. — When  the  nerve  has  been  divided  completely,  steps 
should  be  taken  to  bring  the  divided  ends  together  and  secure  them  in 
position  with  as  little  delay  as  possible.  Hence,  in  any  wound  where 
there  is  loss  of  nerve  function,  no  time  should  be  lost,  after  rendering  the 
wound  aseptic,  in  searching  for  the  divided  ends  of  the  injured  nerve.  More 
than  this,  care  must  always  be  taken,  in  cases  of  wounds  in  the  neigh- 
bourhood of  important  nerve  trunks,  to  see  whether  the  functions  of  those 
nerves  are  intact ;  should  one  be  found  to  be  divided,  nerve-suture  may  be 
done  immediately  after  the  accident,  and  simultaneously  with  the  treatment 
of  the  original  wound.  The  operation  is  then  much  easier  and  much  more 
likely  to  be  successful  than  if  it  were  delayed  until  the  wound  has  healed 
and  extensive  changes  have  taken  place  in  the  nerve. 

Primary  nerve-suture. — When  the  divided  ends  of  the  nerve  have  been 
exposed  in  the  wound  they  should  be  carefully  examined  to  see  whether 
the  cut  surfaces  are  cleanly  cut  or  are  torn  ;  in  the  latter  case  it  will 
be  necessary  to  shave  off  a  small  portion  of  the  ends  on  either  side 
with  a  very  sharp  knife  so  as  to  have  them  quite  smooth  and  sharply  cut 
where  they  oppose  one  another.  The  best  material  for  the  approximation 
of  the  divided  ends  is  the  finest  chromic  catgut,  and  an  ordinary  round 
sewing  needle  should  be  employed  for  introducing  the  sutures  instead  of  the 
usual  triangular  surgical  needle,  the  sharp  edges  of  which  are  very  apt  to 
divide  the  nerve  fibrils.  If  the  divided  ends  cannot  be  easily  brought 
together,  as  may  be  the  case  when  a  portion  of  the  nerve  has  to  be 
removed,  the  limb  should  be  so  bent  as  to  bring  the  cut  surfaces  into 
accurate  contact  without  any  tension  upon  the  stitches. 

The  next  step  is  to  insert  the  sutures,  which 
is  done  as  follows.  The  needle,  threaded  with 
the  finest  catgut,  is  passed  from  before  back- 
wards through  the  whole  thickness  of  the 
proximal  portion  of  the  nerve  about  its  centre, 
and  at  least  a  quarter  of  an  inch  from  the 
cut  surface;  it  is  then  passed  through  the 
distal  portion  from  behind  forwards  in  a  similar 
manner.  Great  care  must  be  taken  that  this 
stitch  be  not  tied  too  tightly,  as  it  may  cut 
its  way  through  the  nerve,  or  may  compress 
its  fibres  unduly ;  it  should  be  tied  so  that, 
while  the  cut  ends  lie  in  accurate  contact, 
there  is  no  tension  at  all  upon  it.  When 
this  supporting  stitch  has  been  secured,  three 
or  four  fine  interrupted  catgut  stitches,  merely 
traversing  its  sheath,  are  introduced  around 
the  periphery  of  the  nerve  so  as  to  prevent 
lateral  displacement  of  the  cut  ends.  The  divided  ends  can  thus  be 
kept  in  close  and  accurate  contact  (see  Fig.  89). 


Fir,.  89. — Nekve-Suture.  Iritis 
shown  the  method  of  inserting  the 
central  fixation  suture  which  tra\erses 
the  entire  thickness  of  the  nerve.  In 
B  the  ends  of  the  nerve  are  brought 
together  by  tying  this  suture,  and,  in 
addition,  the  finer  coaptation  sutures, 
which  only  pass  through  the  nerve 
sheath,  are  inserted. 
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After-treatment. — The  wound  is  then  closed,  and,  if  necessary,  a 
drainage  tube  may  be  inserted,  while  the  limb  is  fixed  in  a  position  that 
ensures  the  least  possible  tension  upon  the  stitches.  For  instance,  when 
a  nerve  has  been  divided  on  the  front  of  the  wrist,  the  fingers,  the 
wrist,  and  the  elbow  should  be  fully  flexed,  and  kept  steady  in  that 
position  by  a  suitably  moulded  posterior  splint.  This  position  should  be 
maintained  for  about  ten  days,  at  the  end  of  which-  time  the  dressings 
may  be  removed,  the  stitches  taken  out,  and  a  small  collodion  dressing 
applied.  In  addition  to  this,  active  and  passive  movements  of  the  finger 
joints  should  be  practised,  care  being  taken  not  to  carry  them  to  such 
an  extent  as  to  pull  upon  the  divided  ends  of  the  nerve  ;  the  flexion 
of  the  fingers  and  wrists  may  then  be  somewhat  relaxed.  During  the 
following  week  the  fingers  may  be  still  further  extended,  and  they  may  be 
left  out  of  the  splint  so  that  the  patient  can  move  them  for  himself. 

In  about  six  weeks'  time  the  splint  may  be  left  off  altogether,  and 
massage  and  electricity  to  the  muscles  should  then  be  vigorously  employed. 
The  patient  must  be  warned  that  the  recovery  of  function  after  division 
of  a  nerve  is  often  slow,  but,  as  we  have  already  said,  there  is  no  need 
to  despair  of  a  successful  result  even  when  as  long  as  two  years  have 
elapsed  after  the  operation. 

Cases  in  which  Cicatrization  of  the  Wound  has  taken  place. — Here 
a  considerable  time  must  necessarily  have  elapsed  since  the  occurrence  of 
the  injury,  and  the  treatment  appropriate  for  the  condition  consists  in 
what  is  known  as  "secondary  nerve-suture,"  in  contradistinction  to  the 
method  of  "  primary  nerve-suture "  that  we  have  just  described. 

Secondary  nerve-suture. — The  first  part  of  the  operation  consists  in  finding 
and  preparing  the  divided  ends,  a  task  which  is  not  always  easy.  The 
dissection  is  greatly  facilitated  if  the  part  be  rendered  completely  bloodless, 
and  therefore,  whenever  the  operation  is  being  performed  upon  one  of 
the  nerves  of  the  extremities,  an  Esmarch's  bandage  should  be  employed 
(see  Part  I.,  p.  129).  After  the  bandage  has  been  applied,  an  incision 
is  made  directly  over  the  line  of  the  nerve.  Should  the  scar  of  the  old 
wound  lie  in  the  position  of  this  incision,  the  cicatricial  tissue  must  be 
divided  as  the  incision  is  deepened ;  should  it,  however,  lie  well  to  one 
side  of  the  line  of  the  nerve,  it  is  a  good  plan  to  make  a  curved  incision 
with  the  convexity  to  one  side,  and  thus  to  raise  a  flap,  as  this  gives 
better  access  than  does  a  simple  straight  incision  immediately  over  the 
nerve  trunk.  The  most  satisfactory  method  for  exposing  the  divided  ends 
is  in  the  first  place  to  identify  the  sound  nerve  above  the  proximal  end. 
This,  of  course,  can  be  cut  down  upon  and  found  by  means  of  the 
ordinary  anatomical  guides,  and  when  the  nerve  trunk  is  thus  identified 
it  is  easily  traced  down  until  the  bulbous  divided  end  is  reached. 
The  identification  of  the  distal  portion  is,  however,  a  more  difficult  matter. 
An  attempt  should  in  the  first  place  be  made  to  expose  the  nerve  below 
the  point  of  section  by  using  the  ordinary  anatomical  guides,  and  this  may 
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often  be  facilitated  by  pulling  upon  the  proximal  portion,  which  by  the 
medium  of  the  intervening  fibrous  tissue  pulls  more  or  less  directly  upon 
the  distal  portion  and  so  leads  to  its  identification.  It  is,  however,  a 
difficult  matter  to  find  the  nerve  (e.g.  the  median  in  front  of  the  wrist)  when 
it  has  been  divided  just  before  it  splits  up  into  a  number  of  terminal 
branches. 

After  the  nerve  has  been  identified  above  and  below  the  point  of 
division,  the  next  step  is  to  dissect  out  cleanly  and  thoroughly  all  the 
fibrous  connective  tissue  intervening  between  the  two  divided  ends.  The 
bulbous  end  of  the  proximal  portion  must  then  be  shaved  off  until  healthy 
nerve  fibres  are  exposed.  This  must  be  done  with  a  very  sharp  knife, 
the  section  being  kept  strictly  at  right  angles  to  the  long  axis  of  the  nerve, 
and  it  is  well,  in  order  to  avoid  tearing  or  other  damage  to  the  nerve,  to 
introduce  some  firm  structure,  such  as  a  copper  spatula,  beneath  it,  and  to 
cut  down  upon  it  in  making  the  section.  The  upper  end  of  the  distal 
portion  must  next  be  prepared  for  suture,  and  this  is  best  done  by  cutting 
off  as  much  of  the  narrow  tapering  end  as  is  necessary  to  get  a  sufficiently 
wide  surface  to  suture  to  the  proximal  portion.  There  is  no  object  in 
cutting  off  a  large  portion  in  order  to  look  for  healthy  nerve  fibres  ; 
the  degeneration  will  have  progressed  a  long  way  down,  and  resection 
of  the  cut  end  only  serves  to  increase  the  gap  and  to  make  it  more 
difficult  to  obtain  proper  approximation.  The  Esmarch's  bandage  should 
only  be  kept  on  until  the  ends  of  the  nerve  have  been  identified  and 
isolated,  and  should  then  be  removed,  so  that  the  oozing  which  so  com- 
monly follows  may  have  time  to  cease  spontaneously  before  the  wound 
is  sewn  up. 

The  method  employed  for  the  union  of  the  divided  ends  will  depend 
largely  upon  the  amount  of  separation  between  them.  To  a  great  extent 
the  latter  may  be  diminished  by  gently  grasping  the  proximal  end  of  the 
nerve,  and  pulling  upon  it  so  as  to  stretch  it.  In  doing  this,  care  must 
be  taken  not  to  rupture  any  of  the  nerve  fibres.  In  the  case  of  a  long 
nerve,  a  quarter  or  half  an  inch,  or  even  more,  may  be  gained  in  this  manner 
without  doing  any  damage  to  the  nerve  itself.  If  the  divided  ends  now 
come  fairly  easily  into  apposition,  they  may  be  united  by  direct  suture  in 
the  manner  just  described  (see  p.  251),  and  while  this  is  being  done  the 
parts  must  be  relaxed  as  much  as  possible  by  flexing  the  joints,  so  as  to 
prevent  any  undue  tension  upon  the  stitches.  The  limb  is  put  up  in  the 
flexed  position  upon  a  suitably  moulded  splint. 

Plastic  operations  upon  nerves. — When,  in  spite  of  nerve  stretching  and 
attention  to  the  position  of  the  limb,  the  ends  will  not  come  into  proper 
contact,  the  surgeon  has  the  choice  of  a  number  of  different  procedures, 
amongst  which  we  may  enumerate  the  following.  (1)  The  interval  between 
the  ends  may  be  bridged  over  with  strands  of  fine  catgut,  which  serve  as  a 
guide  along  which  the  new  fibres  can  spread  from  the  proximal  to  the  distal 
portion. 
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(2)  Both  ends  of  the  nerve  may  be  included  within  a  tube  of  de- 
calcified bone  of  suitable  size. 

(3)  Nerve-grafting  may  be  employed.  In  this  procedure  a  portion  of 
nerve  taken  from  one  of  the  lower  animals,  or  from  the  amputated  limb 
of  another  patient,  is  introduced  between  the  two  ends  of  the  nerve,  and 
fixed  there  by  sutures. 

(4)  In  some  cases,  when  the  affection  is  in  the  extremities,  the  interval 
between  the  cut  ends  may  be  diminished  by  resecting  portions  of  bones, 
and  thereby  shortening  the  limb  and  enabling  the  cut  ends  of  the  nerve 
to  come  into  position. 

(5)  One  or  other  or  both  of  the  divided  ends  of  the  nerve  may  be 
implanted  into  another  which  is  intact. 

The  great  desideratum  in  all  these  cases  is  a  suitable  guide  along  which 
the  nerve  fibres  developing  from  the  upper  portion  of  the  nerve  may  find 
their  way  downwards  to  the  lower  portion,  and  the  object  of  these  plans, 
with  the  exception  of  the  two  last,  is  to  provide  a  guide  of  this  sort.  In 
our  opinion  the  best  plan  for  cases  in  which  the  interval  between  the  cut 
ends  does  not  exceed  two  inches,  is  a  combination  of  the  first  two  methods 
above  mentioned  ;  that  is  to  say,  the  ends  of  the  nerves  are  brought  as 
closely  together  as  possible,  the  interval  between  them  bridged  by  means 

of  threads  of  catgut,  and  the  whole  of 
the  defective  portion  then  enclosed  in  a 
tube  of  decalcified  bone.  This  combined 
procedure  has  the  great  advantage  that 
while  the  decalcified  bone  tube  provides 
a  free  and  unimpeded  channel,  down 
which  the  new  nerve  fibres  can  spread, 
the  threads  of  catgut  ensure  that  the 
ends  shall  not  be  displaced  should  the 
bone  tube  become  absorbed  before  the 
regenerated  portion  has  reached  the 
distal  end. 

The  combined  method  of  bridging  with 
catgut  and  enclostire  in  a  decalcified  bone 
tube. — The  technique  of  the  operation  is 
as  follows.  After  the  ends  have  been 
freed  and  pared  and  the  parts  relaxed 
as  much  as  possible,  a  decalcified  bone 
tube  of  suitable  size  is  slipped  over  one 
end  of  the  nerve  and  pushed  either  up- 
wards or  downwards  according  to  circum- 
stances, so  as  to  leave  the  cut  end 
protruding  for  some  little  distance  beyond 
the  end  of  the  tube.  The  divided  ends 
are  now  sutured  with  fine  catgut  much  in 


Fig.  90.  —  The  Combined  method  of 
Nerve-Suture  by  bridging  with  Catgut 
and  enclosure  in  a  decalcified  bone 
Tube.  In  A  is  shown  the  first  stage  of  the 
.procedure.  The  bone  tube  T  has  been  slipped 
over  one  end,  well  out  of  the  way.  A  central 
fixation  stitch  ab  has  been  inserted,  and  then 
all  around  the  periphery  of  the  nerve  a  series 
of  fine  catgut  stitches  x  have  been  inserted 
through  the  nerve  sheath.  In  B  the  bone  tube 
is  shown  after  it  has  been  slipped  up  into  place 
over  the  interval  between  the  divided  nerve 
«nds. 
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the  manner  described  for  primary  nerve-suture  (see  p.  251).  An  ordinary 
round  sewing  needle  is  employed,  one  stitch  is  passed  through  the  centre  of 
the  two  portions  of  the  nerve  so  as  to  steady  them,  and  then  a  number  of 
strands  of  catgut  are  passed  through  the  sheaths  of  the  two  ends  and  tied. 
When  the  interval  has  been  thus  more  or  less  completely  bridged  over,  the 
bone  tube  is  slipped  down  into  position  over  the  catgut  and  left  there  (see 
Fig.  90) ;  the  wound  is  stitched  up  without  a  drainage  tube,  which  is 
unnecessary  if  the  haemorrhage  be  properly  arrested.  The  limb  is  then 
put  in  a  poroplastic  splint  moulded  so  as  to  relax  the  parts  as  much  as 
possible,  and  after  a  lapse  of  ten  days  the  sutures  are  taken  out  of  the 
skin  wound,  which  by  this  time  should  have  healed ;  the  limb  may 
gradually  be  extended,  the  splint  being  finally  left  off  at  about  the  end  of 
six  weeks.  As  in  cases  of  primary  nerve-suture,  massage,  galvanism,  and 
passive  motion  should  then  be  employed  until  either  the  functions  of  the 
nerve  are  restored,  or  until  it  is  obvious  that  no  good  results  will  accrue. 
In  any  case  many  months  will  have  to  elapse  before  the  final  result  can  be 
ascertained. 

Nerve-grafting. — The  method  of  grafting  a  portion  of  nerve  from  one  of 
the  lower  animals  into  the  gap  between  the  divided  ends  is  very  uncertain 
in  its  results,  and  in  no  way  better  than  that  just  described.  As  a  matter 
of  fact,  the  graft  itself  does  not  live  ;  it  merely  acts  as  a  connecting 
medium  along  which  the  new  nerve  fibres  from  the  upper  end  are  enabled 
to  reach  the  distal  portion — a  result  equally  well  produced  by  the  method 
we  have  just  described. 

Excision  of  bone. — In  some  cases  when  the  interval  between  the  cut 
ends  is  more  than  two  inches,  and  when  the  condition  of  the  part  allows 
of  it,  a  portion  of  the  bone  may  be  excised  and  the  limb  shortened  so 
as  to  bring  the  divided  ends  of  the  nerve  together.  For  instance,  when 
one  of  the  nerves  in  the  upper  arm  has  been  divided  and  there  is  a 
large  gap  between  the  divided  ends,  a  portion  of  the  humerus  can  be  excised 
so  as  to  allow  the  divided  ends  to  come  properly  together.  The  union  of 
the  nerve  is  of  such  great  importance  to  the  usefulness  of  the  limb  that 
no  hesitation  need  be  felt  about  undertaking  an  operation  of  this  kind  in 
suitable  cases.  The  incisions  in  the  bone  should  be  oblique,  and  the 
divided  ends  of  the  bone  are  wired  or  screwed  together  afterwards. 

Nerve  implantation. — The  method  of  implanting  one  nerve  into  another 
has  been  tried  in  several  cases,  but  the  results  attending  it  are  very 
disheartening.  The  operation  may  be  carried  out  in  one  of  two  ways. 
For  example,  a  case  in  which  the  median  nerve  has  been  divided  and  the 
ulnar  nerve  is  intact  may  be  taken  as  an  illustration.  In  the  first  method 
the  upper  end  of  the  median  is  refreshed  in  the  ordinary  manner,  and  is 
then  implanted  into  the  ulnar  by  making  an  incision  into  the  sheath  of  the 
latter  at  one  side,  inserting  the  end  of  the  median  into  the  opening  thus 
made  and  attaching  the  two  nerves  together  by  fine  catgut  sutures  passed 
through  the  adjacent   portions  of  the  sheath.     The   lower   end  is  then 
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similarly  refreshed  and  attached  in  like  manner  lower  down  upon  the  ulnar 
(see  Fig.  91).  The  principle  of  this  method  is  that  new  nerve  fibres  will 
grow  downwards  within  the  sheath  of  the  ulnar  nerve,  and  reach  and 
enter  the  lower  end  of  the  median  again ;  or,  failing  this,  that  impulses 
will  be  conducted  through  the  intervening  portion  of  the  ulnar,  and  will 
pass  downwards  along  the  distal  portion  of  the  divided  median. 


A 


B 


Fig.  91.— Nerve-Grafting  by  Double  Lateral  Im- 
plantation. In  B  is  shown  the  method  described  in  the  text. 
The  divided  ends  of  the  median  nerve  m  are  refreshed  and 
sutured  to  two  raw  surfaces  made  ready  to  receive  them  on 
the  lateral  surface  of  the  ulnar  nerve  it.  A  is  a  similar 
method  designed  for  use  when  both  of  two  parallel  nerves 
are  divided.  The  proximal  end  of  one  nerve  is  united  end- 
to-end  with  the  distal  end  of  the  other,  and  the  two  remain- 
ing free  ends,  a  and  d,  are  implanted  laterally  on  to  the 
single  trunk  thus  formed. 


Fig.  92. — Nerve-Grafting 
by  Single  Lateral  Implan- 
tation. This  is  the  second 
method  described  in  the  text. 
The  distal  end  of  the  median 
nerve  m  is  implanted  laterally 
upon  the  ulnar  u  while  the 
proximal  bulbous  end  of  the 
median  m  is  left  untouched. 


The  second  method  is  to  attach  only  the  distal  end  of  the  divided 
nerve  to  the  sound  one  (see  Fig.  92),  by  a  lateral  implantation  similar  to 
that  just  described,  in  the  hope  that  new  nerve  fibrils  will  grow  outwards 
from  the  ulnar  nerve  into  the  lower  end  of  the  divided  median,  and  thus 
provide  a  fresh  nerve  supply  for  the  muscles  supplied  by  that  portion  of 
the  median.  This,  however,  is  a  method  that  cannot  be  at  all  recommended, 
as  practically  it  invariably  fails. 

Results. — The  success  likely  to  attend  cases  of  nerve-suture  depends  upon 
three  main  factors ;  firstly,  the  accurate  approximation  of  the  divided  ends ; 
secondly,  the  length  of  nerve  which  has  to  be  regenerated ;  and  thirdly, 
the  condition  of  the  muscles  at  the  time  regeneration  occurs.  The  length 
of  time  which  elapses  between  the  division  of  the  nerve  and  the  perfor- 
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mance  of  nerve-suture  does  not  seem  to  matter,  at  any  rate  to  the  same 
extent.  A  certain  amount  of  restoration  of  sensation,  although  to  a  very- 
imperfect  degree,  is  often  evident  in  the  course  of  a  day  or  two  after  the 
operation,  whilst  the  restoration  of  the  motor  functions  -is  generally  delayed 
for  a  very  considerable  time,  twelve  months  or  even  two  years  often 
elapsing  before  the  first  appearance  of  signs  of  recovery.  Since  the  success 
of  nerve-suture  depends  largely  upon  the  condition  of  the  muscles  at  the 
time  when  regeneration  occurs,  it  is  obvious  that  it  is  of  great  importance 
that  the  nutrition  of  the  muscles  should  be  kept  up  as  much  as  possible 
by  massage  and  electricity,  as  otherwise,  when  union  of  the  nerve 
has  taken  place  the  muscles  may  be  so  atrophied  as  to  be  incapable 
of  work. 

NEURITIS. 

Neuritis  or  inflammation  of  nerve  trunks  may  be  either  acute  or  chronic. 
The  acute  form  generally  occurs  in  connection  with  a  septic  wound,  or 
more  rarely  from  some  constitutional  cause ;  in  most  cases  neuritis  is  a 
chronic  affection. 

VARIETIES. — Two  forms  of  the  disease  are  met  with  ;  one  in  which 
it  is  limited  to  a  single  nerve  or  branch  of  a  nerve,  a  condition  termed 
local  or  peripheral  neuritis,  and  the  other  in  which  many  nerves  are 
simultaneously  affected,  a  condition  known  as  multiple  neuritis.  The 
surgeon  has  only  to  deal  with  the  local  form,  which  may  be  due  to  either 
a  local  or  a  general  cause. 

CAUSES  (a)  Local. — Neuritis  may  occur  in  connection  with  a  wound, 
more  particularly  should  this  be  septic.  When  it  follows  upon  an 
injury  it  is  most  frequently  due  to  incomplete  division,  or  to  laceration 
or  contusion  of  a  nerve,  rather  than  to  a  complete  division  by  a  clean 
cut.  The  presence  of  a  foreign  body,  such  as  a  piece  of  glass,  in  a 
wound  may  also  frequently  set  up  neuritis,  or  may  aggravate  the  con- 
dition should  it  have  already  occurred  as  a  result  of  sepsis  in  the  wound. 
The  disease  may  also  be  caused  by  the  extension  of  inflammation  to  a  nerve 
from  some  focus  in  the  neighbourhood.  For  example,  in  tuberculous 
spinal  disease  the  inflammatory  process  may  extend  to  the  nerves  as  they 
emerge  from  the  inter-vertebral  foramina.  Similarly  it  may  follow  such 
an  affection  as  a  carious  tooth,  in  which  case  the  inflammation  spreads 
up  the  nerve  and  reaches  several  of  its  branches.  One  of  the  most  common 
local  causes  of  neuritis  is  pressure,  as  is  seen  in  a  marked  degree 
when  an  aneurysm  presses  upon  some  of  the  large  nerve  trunks.  The 
pressure  of  new  growths  acts  in  a  similar  manner.  Exposure  to  cold  is  a 
common  cause  of  neuritis,  as  has  already  been  mentioned  in  speaking  of 
frost-bite  (see  Vol.  I.,  p.  201);  the  indolence  of  the  ulcers  that  often 
follow  upon  a  mild  degree  of  frost-bite  has  been  attributed  by  some  to 
neuritis  set  up  by  the  action  of  the  cold. 

PT.  II.  R 
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{b)  General. — Among  these  may  be  mentioned  alcoholism,  syphilis,  gout, 
rheumatism,  and  anaemia.  When  neuritis  is  due  to  a  constitutional 
cause  it  is  very  apt  to  be  of  the  multiple  variety. 

PATHOLOGICAL  CHANGES.— In  acute  neuritis  the  nerve  becomes 
distended,  swollen,  and  softer  than  usual.  Its  vessels  are  much  enlarged 
and  full  of  blood,  and  extravasation  takes  place  into  the  nerve ;  later  on, 
marked  degeneration  of  the  nerve  fibres  occurs.  In  the  more  chronic 
cases  the  changes  in  the  nerve  consist  mainly  of  those  characteristic  of 
chronic  inflammation.  The  nerve  becomes  enlarged  and  harder  than  usual ; 
under  the  microscope  the  appearances  of  interstitial  inflammation  are  seen, 
i.e.  proliferation  of  the  nerve  sheath,  and  the  formation  of  new  fibrous  tissue 
along  the  course  of  the  nerve,  which,  as  it  contracts,  presses  upon  the  fibres, 
causing  them  to  atrophy  and  degenerate. 

SYMPTOMS. — The  nerve  functions  soon  become  impaired  ;  in  severe 
cases  the  parts  supplied  may  permanently  lose  both  sensation  and  motion, 
but  such  cases  are  exceptionally  rare.  In  sensory  or  mixed  nerves  the  earliest 
effect  of  the  inflammation  is  neuralgic  pain,  which  is  more  or  less  intense  in 
character,  and  is  accompanied  by  hyperesthesia  of  the  skin  supplied  by  the 
nerve ;  in  some  rare  cases  epileptiform  convulsions  may  occur  as  an  early 
symptom.  The  neuralgic  pains  are  at  first  more  or  less  limited  to  the 
affected  nerve  and  its  branches,  but  in  the  later  stages  of  the  affection  they 
may  spread  to  nerves  other  than  that  primarily  affected.  For  example,  in 
cases  of  neuralgia  in  one  division  of  the  trigeminal  nerve  the  pain  is  very 
apt  to  spread  to  the  other  divisions,  and  may  even  cross  over  to  the  opposite 
side  and  affect  the  corresponding  nerves  there. 

Accompanying  the  hyperesthesia  are  usually  perversions  of  sensation,  such 
as  tinglings ;  these  are  generally  worse  at  night.  It  is  also  very  common 
for  trophic  changes  to  be  met  with  in  the  part  supplied  by  the  affected 
nerve.  The  temperature  of  the  limb  may  at  first  be  considerably  raised, 
whilst  the  cutaneous  circulation  is  increased,  and  the  limb  looks  flushed 
and  hot.  Various  eruptions,  such  as  bullae  on  the  skin  and  subsequently 
indolent  ulcers,  may  also  occur.  The  nails  become  rough  and  corrugated, 
whilst  bullae  are  common  about  the  tips  of  the  fingers  and  toes.  After  a 
time  sensation  becomes  less  and  less  acute,  and  the  anaesthesia  may  gradually 
increase  until  complete  loss  of  sensation  is  established.  The  muscles  supplied 
by  the  motor  fibres  waste,  but  complete  paralysis  rarely  or  never  occurs. 
It  generally  only  affects  two  or  three  of  the  muscles  supplied  by  the  nerve, 
and  is  seldom  present  except  where  the  inflammatory  process  has  been 
very  acute,  or  has  lasted  so  long  as  to  completely  disorganize  the  affected 
nerve. 

When  neuritis  has  once  become  established,  there  is  a  great  tendency 
for  the  disease  to  extend  along  the  nerve  in  both  directions  ;  that  is 
to  say,  it  may  ascend  from  the  branches  to  the  trunk  or  vice  versa. 
Under  these  circumstances  a  condition  that  was  at  first  one  of  local  or 
peripheral  neuritis,  readily  develops  into  the  more  diffuse  or  multiple  variety. 
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In  bad  cases  the  affection  may  ascend  as  far  as  the  spinal  cord,  where  in 
the  severer  forms  a  myelitis  may  actually  be  set  up. 

Diagnosis  of  Neuritis  from  Neuralgia. — Before  proceeding  to  describe 
the  treatment  of  this  affection,  a  few  words  must  be  said  with  regard  to 
the  differential  diagnosis  of  neuritis  from  neuralgia.  These  two  affections 
are  very  apt  to  be  confounded — a  matter  of  primary  importance  since 
the  treatment  differs  considerably  in  the  two  cases.  The  pain  in  neuralgia 
is,  as  a  rule,  intermittent,  whilst  in  neuritis  it  is  continuous ;  in  neuralgia 
there  is  not  the  same  tenderness  along  the  course  of  the  nerve  as  is  almost 
invariably  found  when  the  nerve  is  actually  inflamed.  In  neuralgia  there 
is  no  local  elevation  of  temperature,  no  spasm  of  the  muscles  supplied  by 
the  nerve,  no  paralysis,  and  none  of  the  sensations  peculiar  to  neuritis ;  and 
lastly  the  trophic  lesions  above  described  do  not  occur,  at  any  rate  to  the 
same  extent. 

TREATMENT. — In  certain  cases  prophylactic  treatment  is  of  great 
importance.  This  is  especially  so  with  wounds  in  the  neighbourhood  of 
large  nerve  trunks,  and  particularly  when  the  latter  have  either  been  divided 
or  lacerated.  Under  these  circumstances  the  risk  of  neuritis  must  always  be 
borne  in  mind,  and  particular  care  must  be  taken  to  prevent  it. 

The  first  point  of  importance  is  to  see  that  the  wound  is  made  aseptic, 
and  is  kept  so  during  the  whole  process  of  the  healing,  because  neuritis 
is  much  more  frequent  in  septic  wounds  than  in  those  kept  aseptic.  Hence, 
in  all  cases  of  accidental  wounds  involving  important  nerves,  or  occurring 
in  their  neighbourhood,  scrupulous  care  should  be  taken  in  disinfection, 
which  should  be  done  on  the  lines  already  laid  down  in  Part  I.,  p.  184. 
■Search  should  also  be  made  for  any  foreign  body  which  may  be  lying  in 
contact  with  the  nerve. 

When  a  nerve  is  divided  in  -a  wound,  it  is  important  to  see  that  its 
ends  are  not  left  projecting  upon  the  surface,  or  in  any  position  in  which 
they  may  become  involved  in  the  scar.  Hence  in  amputation  wounds 
it  is  always  the  rule  to  pull  out  the  large  nerves  with  forceps,  and  snip 
them  across,  so  that  they  shall  be  divided  at  a  considerably  higher 
level  than  the  muscles  and  other  structures.  When  a  nerve  has  been  torn 
across  instead  of  being  divided,  it  is  always  well  to  cut  off  the  lacerated 
portion,  and  whenever  it  is  possible  the  divided  ends  of  the  nerve  should 
then  be  brought  together  and  sutured. 

When  neuritis  is  established  the  most  important  point  is  to  search 
for  the  cause  and,  if  possible,  remove  it.  It  must  be  borne  in  mind  that 
the  cause  may  be  either  local  or  general,  and  also  that  a  neuritis  set  up 
by  a  local  cause  may  sometimes  be  much  aggravated  by  some  general 
constitutional  condition  such  as  those  we  have  already  referred  to.  Any 
local  cause  must,  therefore,  be  searched  for  in  the  first  instance.  Should 
the  neuritis  be  due  to  some  inflammation  in  the  vicinity  of  the  nerve, 
such  as  a  carious  tooth,  this  should  be  removed,  or,  at  any  rate,  the 
inflammation  should   be  treated  upon  suitable  lines  so  as  to  get  rid  of 
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it  as  quickly  as  possible.  Should  the  neuritis  occur  in  connection  with  a 
cicatrix,  the  scar  must  be  excised ;  should  it  occur  in  connection  with 
amputation  flaps,  a  fresh  amputation  must  be  performed  higher  up,  or  the 
flaps  must  be  freely  opened  up,  and  the  ends  of  the  nerves  freed  from  the  scar 
and  cut  short,  so  as  to  avoid  the  possibility  of  their  implication  a  second 
time.  In  addition,  any  constitutional  causes  should  be  treated ;  if  the 
patient  be  alcoholic,  the  alcohol  should  be  cut  off;  should  there  be  a  distinct 
rheumatic  tendency,  treatment  by  salicylate  of  soda  or  salicin  should  be 
adopted ;  while,  if  the  patient  be  gouty,  a  course  of  colchicum  and  iodide 
of  potassium  should  be  administered  and  the  diet  regulated.  Similarly  in 
syphilitic  cases  much  good  may  be  done  by  the  administration  of  large  doses 
of  iodide  of  potassium,  either  alone  or  in  combination  with  mercury  (see 
Part  I.,  p.  235).  The  general  health  should  in  any  case  be  attended  to.  If 
there  be  ansemia,  the  administration  of  iron  and  arsenic  will  often  give  great 
relief  to  the  pain,  while  quinine  is  also  a  very  valuable  drug. 

1.  In  acute  neuritis  a  mercurial  or  saline  purge  should  be  at  once 
administered,  five  to  ten  grains  of  calomel  being  the  best  for  the  purpose. 
The  patient  should  be  confined  to  bed  if  the  neuritis  affect  the  lower 
extremity,  or  to  a  warm  room  if  it  be  situated  elsewhere.  Should  there  be 
a  septic  -wound,  this  should  be  treated  energetically,  carefully  washed  out 
and  properly  drained  (see  Part  I.,  p.  185).  The  local  treatment  will  be 
one  of  the  methods  already  recommended  for  the  treatment  of  acute  inflam- 
mation (Part  I.,  Chap.  I.).  Hot  fomentations  along  the  course  of  the  nerve 
are  often  of  considerable  value,  and  to  them  a  few  drops  of  tincture  of 
belladonna  may  be  added  with  advantage ;  their  action  may  be  still  further 
enhanced  by  applying  an  india-rubber  hot-water  bottle  of  suitable  size 
outside  them.  The  frequent  use  of  baths  as  hot  as  they  can  be  borne,  or 
douching  the  part  with  hot  water,  will  generally  ameliorate  the  symptoms, 
and  the  employment  of  a  Turkish  bath  may  in  some  cases  be  followed  by 
considerable  relief.  If,  however,  a  Turkish  bath  be  employed  it  must  be  one 
of  the  small  portable  baths  which  can  be  used  in  the  patient's  own  room. 
It  is  of  course  impossible  to  allow  anyone  suffering  from  acute  neuritis 
to  go  out  of  doors  for  the  purpose  of  taking  a  bath,  because  there  would 
be  a  very  considerable  risk  of  catching  cold  afterwards,  and,  therefore, 
the  affection  might  be  considerably  aggravated.  The  superheated  air 
apparatus  (Tallerman's)  often  gives  good  results,  particularly  when  the 
neuritis  affects  the  upper  extremity. 

Local  blood-letting,  especially  in  the  form  of  the  application  of  leeches, 
along  the  course  of  the  nerve,  is  very  useful,  and  should  be  used  when 
the  fomentations  do  not  give  sufficiently  prompt  relief.  After  the  leeches 
have  detached  themselves,  the  hot  fomentations  should  be  continued.  When 
the  pain  is  very  acute  it  will  also  be  necessary  to  have  resort  to  general 
anodynes,  and  those  on  which  the  chief  reliance  is  to  be  placed  are  morphine 
and  cocaine  or  eucaine.  Of  these,  cocaine  in  doses  of  about  a  sixth  of  a 
grain  injected  hypodermically  in  the  form  of  a  2  per  cent,  solution  as  near 
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the  seat  of  pain  as  possible,  or  higher  up  along  the  course  of  the  nerve, 
is  most  likely  to  be  uniformly  successful.  The  drug  should  not  all  be 
injected  at  one  spot,  but  should  be  distributed,  a  drop  or  two  at  a  time, 
over  the  tissues  around  the  nerve.  The  cocaine  acts  locally  upon  the  nerve 
affected,  and  thus  often  produces  immediate,  though  temporary  relief ;  eucaine 
may  also  be  used  in  somewhat  larger  doses  (|~Jrd  grains).  When  the 
pain  is  very  severe,  and  the  affection  comparatively  widespread,  it  may  be 
necessary  to  have  recourse  to  subcutaneous  injections  of  morphine,  and  these 
are  likely  to  be  more  certain  and  more  lasting  in  their  effect  than  cocaine. 
Great  care,  however,  must  always  be  taken  in  employing  a  remedy  of  this 
kind  to  avoid  the  possibility  of  setting  up  a  morphine  habit ;  nothing  is  worse 
than  to  allow  a  patient  to  practise  the  injection  for  himself,  or  to  have 
the  drug  injected  whenever  he  feels  the  inclination  for  it. 

Phenacetin  and  anfipyri/i,  in  doses  of  from  five  to  ten  grains  every 
four  or  six  hours,  are  also  of  use  in  some  cases.  Exalgine,  in  2-3  grain 
doses,  is  especially  useful  in  neuritis  affecting  the  face  or  head.  Apart 
from  this  necessity  for  relieving  the  acute  pain,  the  treatment  is  precisely 
the  same  as  that  for  other  forms  of  acute  inflammation  (see  Part  I., 
Chap.  I.). 

2.  In  chronic  neuritis,  which  either  follows  an  acute  attack  or  has 
been  chronic  from  the  first,  the  treatment  consists  partly  in  the  employment 
of  constitutional  remedies,  according  to  the  diathesis  of  the  patient — a  point 
already  dwelt  upon  on  page  260 — and  partly  in  the  employment  of  local 
measures  which  principally  take  the  form  of  counter-irritation,  followed, 
as  the  case  improves,  by  massage,  friction,  and  particularly  galvanism. 
The  best  form  of  coit7iter-irritation  is  either  a  blister  or,  still  better,  the 
actual  cautery  (Corrigan's)  applied  over  the  course  of  the  nerve.  If  a  blister 
be  employed  it  should  be  long  and  narrow,  and  should  be  applied  with  its 
long  axis  corresponding  to  that  of  the  nerve.  It  should  be  repeated  once  a 
week  if  necessary,  and  it  is  well  to  prolong  the  effect  by  the  application  of 
savin  or  resin  ointment  to  the  blistered  surface.  The  method  of  applying 
blisters  or  the  actual  cautery  has  been  fully  described  in  Part  I.,  p.  18. 
Galvanism  is  also  of  considerable  value  in  the  more  chronic  cases.  It  is 
best  to  employ  an  ascending  current,  that  is  to  say,  the  negative  pole  of  the 
battery  is  applied  to  the  spine  or  some  indifferent  point,  whilst  the  positive 
electrode  is  placed  over  the  nerve ;  no  interruptions  should  be  made  in 
the  circuit.  The  current  should  at  first  be  very  weak,  and  should  only  be 
increased  very  gradually  ;  if  it  aggravate  the  pain  it  should  be  at  once 
discontinued.  When  benefit  seems  to  be  accruing  from  its  employment, 
the  current  may  be  applied  daily  for  from  twenty  minutes  to  half  an  hour 
at  a  time,  its  strength  being  gradually  increased. 

After  the  pain  has  disappeared,  massage  should  be  employed,  and  this 
may  also  with  advantage  be  carried  out  in  the  direction  of  the  affected 
nerve  trunk.  A  good  way  of  combining  these  various  procedures  is  to 
order  the  patient  to  take  frequently  a  bath  as  hot  as  he  can  bear  it,  and 
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on  emerging  from  it  to  have  the  limb  vigorously  massaged  until  the 
skin  is  thoroughly  glowing.  The  limb  is  then  wrapped  up  in  flannel  or 
cotton  wool,  and  the  patient  rests  either  in  bed  or  upon  the  sofa  for 
some  time.  Various  anodyne  linaments  may  be  useful  when  the  pain 
is  severe,  and  their  use  should  always  be  resorted  to  in  preference  to 
the  employment  of  morphine  or  cocaine  as  long  as  they  are  of  any  value 
in  arresting  the  pain.  The  best  of  these  are  linimentum  belladonna, 
linimentum  terebinth,  aceticum,  or  the  following  liniment : 

1$,       Menthol,       ....       one  drachm. 
Liniment,  camph.  co. ,    -       -       half  an  ounce. 
Liniment,  belladonnas,   -       -       half  an  ounce. 

The  employments  of  these  liniments  after  a  hot  bath  at  night  is  valuable,, 
as  the  pain  is  apt  to  increase  when  the  patient  goes  to  bed. 

The  constitutional  treatment  must  be  on  the  lines  already  mentioned, 
namely,  the  administration  of  tonics,  of  which  quinine  and  strychnine,  iron 
and  arsenic  are  of  the  greatest  value,  whilst  at  the  same  time  the  patient  must 
have  plenty  of  fresh  air,  and  be  under  good  hygienic  conditions ;  any 
constitutional  condition  which  may  have  any  bearing  upon  the  affection 
should  also  receive  appropriate  medical  treatment. 

Should  these  palliative  measures  fail  to  relieve  the  patient,  and  to  arrest 
the  neuritis,  the  question  of  operative  ititerference  will  arise.  Palliative 
measures  should  not  be  persisted  in  too  long,  and  should  be  abandoned 
at  once  in  favour  of  operative  procedures,  should  the  symptoms  indicate 
that  the  neuritis  is  spreading  in  spite  of  careful  treatment ;  in  any  event 
bad  cases  should  be  operated  upon  if  no  improvement  takes  place  in  six 
weeks  or  two  months.  The  operative  measures  suitable  for  neuritis  are — 
(i)  nerve-stretching ;  (2)  neurotomy;  and  (3)  neurectomy. 

Nerve-stretching. — Nerve-stretching  was  first  used  by  Nussbaum,  about 
25  years  ago,  and  has  since  been  much  employed  in  cases  of  obstinate 
neuritis,  more  particularly  in  the  form  affecting  the  sciatic  nerve  (sciatica). 
The  results  of  the  operation  vary  very  considerably,  but  in  some  cases  the 
benefit  is  most  marked.  The  precise  manner  in  which  the  effect  is  produced, 
however,  is  by  no  means  clear,  but  in  part  the  explanation  may  be  that 
the  new  fibrous  tissue  which  is  forming  in  the  nerve  in  consequence  of  the 
inflammation,  and  which  exerts  injurious  pressure  upon  the  nerve  fibrils,  is 
torn  through  by  the  stretching,  and  thus  the  pressure  upon  the  nervous 
elements  is  relieved.  Nerve-stretching  also  produces  some  alteration  in  the 
transmission  of  the  nerve  currents,  and  thus  leads  to  temporary  diminu- 
tion in  the  transmission  of  sensory  impulses  and  considerable  relief  of 
the  pain  that  is  a  constant  accompaniment  of  the  affection.  In  the  majority 
of  cases  of  bad  neuritis  the  immediate  effect  of  nerve-stretching  properly 
performed  is  very  marked  indeed ;  the  pain  may  disappear  entirely,  and 
is  almost  invariably  much  improved,  while  for  a  time  at  least  the  patient  may 
be  apparently  well.    In  some  cases  this  improvement  is  permanent  and  a 
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cure  results  ;  in  the  majority,  unfortunately,  there  is  apt  to  be  a  recurrence 
after  a  time,  which  is  probably  due  to  extension  of  the  inflammation  and 
the  formation  of  fresh  adhesions  in  and  around  the  nerve. 

In  this  operation  the  nerve  is  exposed  by  a  free  incision  of  suitable 
length  immediately  over  its  course,  freed  from  the  surrounding  parts  and 
stretched.    In  a  large  nerve  this  is  generally  performed  by  the  fingers ;  in 


Fig.  93. — Operation  for  Exposure  of  the  Great  Sciatic  Nerve. — 
G.M.  Gluteus  maximus  muscle. 

B.  Biceps  muscle. 
S.T.  Semi-tendinosus  muscle. 

N.  Great  sciatic  nerve,  with  spatula  passed  beneath  it. 

a  smaller  one  it  is  done  by  introducing  beneath  it  a  blunt  hook  or  similar 
instrument,  upon  which  the  nerve  is  lifted  and  traction  is  thus  exerted. 
In  order  to  describe  the  method  more  minutely,  we  may  take  as  an  example 
the  operation  upon  the  sciatic  nerve,  which  is  the  one  most  frequently  per- 
formed. The  nerve  is  exposed  by  an  incision  five  or  six  inches  long  made 
directly  over  its  course ;  the  centre  of  the  incision  corresponds  to  the 
lower  edge  of  the  gluteus  maximus  muscle.  When  the  fibres  of  the 
latter  are  exposed,  they  are  hooked  well  up  out  of  the  way  by  large 
retractors,  the  deep  fascia  of  the  thigh  divided,  and  the  nerve  found  by 
following  the  outer  edge  of  the  biceps  muscle,  beneath  and  to  the  outer 
side  of  which  it  lies  (see  Fig.  93).  The  nerve  is  freed  from  the  surround- 
ing parts  by  one  or  two  strokes  of  the  knife  or  a  suitable  dissector,  one 
or  two  fingers  are  hooked  around  it,  and  by  their  means  it  is  gradually 
pulled  well  up  out  of  the  wound,  and  traction  exerted  upon  it.  It  should 
always  be  pulled  sufficiently  far  out  of  the  wound  to  allow  the  whole  hand 
to  pass  between  it  and  the  back  of  the  thigh  (see  Fig.  94). 

The  exact  amount  of  force  that  it  is  advisable  to  employ  so  as  to  stretch 
a  nerve  effectually  without  damaging  it,  will  vary  of  course  with  the  par- 
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ticular  nerve  operated  upon.  In  the  case  of  the  sciatic,  great  force  is 
required  to  produce  rupture ;  roughly  speaking  the  limb  may  be  raised  from 


Fig.  94.— Method  of  Stretching  the  Great  Sciatic  Nerve. — The  sketch 
shows  the  nerve  being  lifted  well  up  by  the  fingers  passed  beneath  it  and  firmly  pulled 
upon. 

the  table  by  pulling  upon  the  nerve  without  fear  of  doing  any  damage. 
This  corresponds  to  a  pull  of  from  thirty  to  sixty  pounds,  which  is  well 
within  the  limit  of  safety.  The  traction  should  be  steady,  and  should  be 
made  in  both  directions,  the  peripheral  end  of  the  nerve  being  first  pulled 
upon  and  afterwards  the  central ;  rather  less  force  should  be  employed  in 
the  latter  direction.  It  is  common  to  feel  bands  of  fibrous  tissue  giving 
way  as  the  stretching  is  carried  out,  and  at  the  end  of  the  operation  the 
nerve  will  often  be  found  a  good  deal  increased  in  length,  so  that  it  lies 
loose  and  flaccid  in  the  wound. 

After  the  nerve  has  been  stretched,  it  is  replaced  in  the  wound,  all 
haemorrhage  stopped,  and  the  wound  sewn  up  without  the  employment  of 
a  drainage  tube.  Special  care  must  be  taken  to  avoid  any  possibility  of 
septic  infection,  as  this  would  aggravate  the  neuritis  already  present. 
The  usual  effect  of  the  operation  is  to  produce  a  temporary  paralysis 
of  the  part  supplied  by  the  nerve,  which  is  generally  partial  but  which 
may  be  complete.  This  is  often  accompanied  by  perversion  of  sensa- 
tion, which  gradually  passes  off  as  the  function  of  the  nerve  becomes  restored. 
After  the  wound  has  healed,  friction,  massage,  and  counter-irritation  should 
be  employed. 

Neurotomy. — When  nerve-stretching  has  been  employed  in  vain  for 
neuritis  of  a  sensory  nerve  from  which  the  patient  is  suffering  great  agony, 
some  further  operative  interference  becomes  necessary ;  this  generally  takes 
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the  form  either  of  neurotomy  or  neurectomy.  It  is  essential  for  the  success 
of  either  of  these  operations  that  the  portion  of  nerve  divided  or  excised 
should  be  well  above  the  seat  of  the  inflammation,  as  otherwise  the  affection 
spreads  upwards  in  spite  of  it.  The  nerve  should  be  exposed  as  near  its 
central  origin  as  possible  before  it  is  divided.  Of  the  two  operations 
neurectomy  is  much  more  likely  to  be  efficient  than  simple  neurotomy  ;  when 
the  latter  is  employed  for  neuritis  of  sensory  nerves  the  transmission  of 
impulses  is  often  very  rapidly  restored,  and  the  relief  given  by  the  operation  is 
but  temporary. 

Neurectomy. — We  are  therefore  forced  to  the  conclusion  that  the  best 
practice  is  to  perform  neurectomy  when  it  is  possible,  and  to  excise  a  large 
portion  of  the  nerve — two  inches  or  more — so  as  to  completely  prevent  the 
transmission  of  impulses  along  it.  Moreover,  after  the  nerve  has  been 
divided  it  is  well  to  turn  the  divided  ends  to  opposite  sides  of  the  wound, 
so  that  they  do  not  lie  in  a  straight  line  ;  there  is  thus  a  further  obstacle 
to  the  possibility  of  subsequent  union.  The  operation  should,  of  course, 
be  confined  to  purely  sensory  nerves,  except  in  cases  of  inoperable  malig- 
nant tumours,  where  loss  of  motion  is  of  no  consequence. 

When  a  sensory  nerve  cannot  be  exposed  above  the  inflammatory  area, 
the  question  of  the  removal  of  the  posterior  nerve  roots  of  the  affected 
trunk  and  the  ganglion  upon  them  must  be  entertained.  The  mere  division 
of  the  nerve  root,  without  the  destruction  of  the  ganglion  upon  it,  does 
not  seem  to  be  nearly  so  effectual  as  complete  excision  of  this  structure, 
together  with  that  part  of  the  posterior  nerve  root  upon  which  it  lies.  If 
this  procedure  is  to  be  adopted  at  all,  it  should  not  be  too  long  delayed, 
as  otherwise  the  neuritis  will  have  extended  so  far  upwards  as  to  have 
actually  reached  the  spinal  cord,  and  the  patient  will  then  be  only  very 
imperfectly  relieved  by  operation. 

Excision  of  i/ie  posterior  nerve  roots. —  In  order  to  remove  portions  of 
the  posterior  nerve  roots  the  spinal  canal  must  be  opened,  and  the  spinal 
dura  mater  divided  ;  the  particular  nerve  roots  can  then  be  cut  off  close 
to  their  origin  from  the  cord,  and  as  much  removed  as  can  be  reached. 
At  the  same  time,  the  ganglion  on  each  root  thus  excised  should  be  taken 
away  as  completely  as  possible,  either  by  cutting  or  tearing  it  away.  Great 
■care  must  be  taken  to  avoid  injuring  the  anterior  roots,  so  as  to  obviate 
the  motor  paralysis  that  would  otherwise  ensue.  The  operation  is  done 
as  follows.  The  patient  is  turned  over  upon  the  face,  and,  as  the  operation 
usually  involves  a  very  considerable  amount  of  shock,  all  the  measures  re- 
commended for  its  prevention  (see  Part  I.,  p.  138)  should  be  carried  out. 
The  spinous  processes  of  the  vertebrae  are  carefully  counted,  and  those 
which  require  removal  are  noted.  In  order  to  avoid  mistake  in  the  latter 
part  of  the  operation,  these  processes  may  be  marked  out  by  driving  a 
needle  or  some  similar  instrument  into  one  of  them,  so  as  to  act  as  a 
guide  for  identification  later  on.  The  early  stages  of  the  operation  are 
-exactly  the   same  as   those  for   laminectomy  for  any  other   object.  A 
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median  vertical  incision  is  made  over  the  spinous  processes  right  down  to 
the  bone ;  this  should  be  at  least  four  or  five  inches  in  length,  and  cor- 
responds of  course  to  the  vertebrae  opposite  which  the  affected  nerve  roots 
are  given  off  from  the  spinal  cord.  The  soft  parts  in  the  vertebral  groove 
on  each  side  are  then  rapidly  stripped  off  the  spinous  processes  and  laminae 
by  a  suitable  periosteum  detacher  well  back  to  the  transverse  processes. 
This  is  much  facilitated  by  a  long  incision  ;  if  the  patient  be  very  muscular 
or  fat,  a  small  transverse  incision  may  be  made  at  each  end  of  the  vertical 
one.  At  this  stage  of  the  operation  there  will  generally  be  very  free 
bleeding,  but  it  is  not  advisable  to  waste  time  in  attempting  to  pick  up  the 
bleeding  vessels,  as  the  haemorrhage  is  merely  in  the  nature  of  very  free 
oozing.  The  dissection  should  be  carried  out  rapidly,  and  then  a  sponge 
as  hot  as  the  hand  can  bear  should  be  firmly  packed  into  the  wound  on 
the  one  side  while  the  opposite  vertebral  groove  is  being  cleared ;  when 
both  sides  have  been  cleared,  any  bleeding  point  that  still  continues  to 
spout  may  be  clamped.  After  retracting  the  soft  parts  thoroughly,  the 
spinous  processes  should  be  identified  so  as  to  avoid  the  possibility  of 

dividing  the  wrong  nerves,  and 
the  spines  should  then  be 
clipped  off  with  a  pair  of 
cutting  pliers  bent  at  a  suit- 
able angle  (see  Fig.  95).  The 

Fig.  95.— Laminectomy  Pliers.  number     of    Spinous  processes 

removed  should  correspond  to  the  number  of  lamina?  that  will  require 
division. 

The  next  step  in  the  operation  is  to  open  the  spinal  canal  by  dividing 
the  laminae ;  there  are  two  methods  of  doing  this.  On  the  one  hand,  the 
laminae  may  be  removed  entirely ;  on  the  other,  they  may  be  simply  divided, 
turned  back,  and  subsequently  replaced  in  position.  Of  the  two  operations 
the  latter  is  of  course  undoubtedly  the  better,  because  after  the  operation 
the  bony  covering  to  the  cord  is  restored,  and  all  chance  of  adhesion 
between  the  cicatrix  and  the  dura  mater  is  avoided.  On  the  other  hand  it 
considerably  prolongs  the  operation,  adds  to  the  shock,  and  is  not  always 
easy  to  perform.  We  shall  describe  both  methods,  it  being  of  course 
understood  that  the  laminae  should  be  retained  whenever  the  condition  of 
the  patient  renders  it  feasible. 

When  it  is  decided  to  remove  the  laminae  entirely,  the  lamina  of  one 
vertebra — it  is  immaterial  which,  but  generally  the  one  at  the  upper  or 
lower  limit  of  the  incision  is  selected — is  carefully  cut  through  first  on 
one  side  and  then  on  the  other,  as  far  out  as  possible,  either  by  a  suitable 
bone  forceps  or  by  careful  strokes  with  a  hammer  and  chisel.  This  removal 
of  the  first  neural  arch  is  the  most  difficult  part  of  the  operation.  Great 
care  has  to  be  taken  to  prevent  the  point  of  the  instrument  penetrating 
through  the  dura  mater  and  doing  damage  to  the  cord  or  to  the  nerve 
roots.    When  the  section  of  the  bone  is  completed,  the  lamina  is  removed 
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by  dividing  the  ligaments  connecting  it  with  the  vertebra  immediately  above 
and  below  it,  and  then  it  is  quite  easy  to  detach  the  remaining  laminae  by 
means  of  cutting  pliers  bent  at  a  suitable  angle,  and  thus  to  open  the 
vertebral  canal  fully. 

Should  it  be  decided  to  retain  the  laminae,  they  may  be  turned  back 
in  one  piece,  after  the  removal  of  the  spinous  processes,  by  first  of  all 
carefully  dividing  the  requisite  number  of  laminae  on  each  side  by  a  chisel,. 
Hey's  saw,  or  cutting  pliers,  and  then  dividing  the  ligaments  connecting 
the  lowest  lamina  of  the  block  with  the  one  below  it,  and  turning  up  the 
lamina;  in  one  mass  on  a  hinge  which  is  formed  by  the  ligaments  con- 
necting the  uppermost  lamina  divided  with  the  one  immediately  above  it. 
In  order  to  facilitate  the  turning  back  of  the  laminae,  it  is  well  to  cut 
away  the  spinous  process  of  the  vertebra  immediately  above  the  uppermost 
of  the  detached  lamina;. 

After  the  vertebral  canal  has  been  opened,  a  quantity  of  fat  con- 
taining a  large  plexus  of  veins  is  found  lying  immediately  over  the  dura 
mater.  This  should  be  carefully  divided  in  the  middle  line  with  as  little 
damage  to  the  veins  as  possible ;  probably  in  any  case  there  will  be  very 
free  oozing,  which  should  be  stopped  before  the  operation  is  further 
proceeded  with.  One  of  the  best  methods  of  arresting  the  oozing  is  to 
apply  a  soft  sponge  wrung  out  of  lotion  as  hot  as  the  hand  can  bear. 
After  the  haemorrhage  has  been  arrested,  the  dura  mater  is  slit  up  in 
the  middle  line  throughout  the  whole  extent  of  the  wound,  and  the  edges 
carefully  held  apart  either  by  fine  toothed  forceps  or  by  one  or  two  fine 
silk  sutures  passed  through  it. 

The  next  point  is  the  identification  of  the  nerve  roots  that  are  to  be 
resected.  The  desired  posterior  nerve  roots  are  then  divided  close  to  the 
spinal  cord,  turned  outwards,  and  as  much  as  possible  of  them  removed. 
The  dura  mater  is  then  pulled  in  towards  the  middle  line,  and  the  ganglion 
upon  the  posterior  nerve  root  is  broken  up  and  dissected  out.  When  the 
operation  is  completed,  all  bleeding  is  arrested,  and  the  incision  in  the 
dura  mater  is  closed  by  one  or  two  fine  catgut  sutures.  If  the  laminae 
have  been  merely  turned  back  they  are  replaced,  and  the  skin  wound  is 
sutured.  There  is  no  need  to  fasten  the  laminae  in  place  by  stitches  or 
other  contrivances.  It  is  well  as  a  rule  to  insert  a  small  drainage  tube  at 
the  lower  end  of  the  wound,  because  there  may  be  a  good  deal  of  oozing 
from  the  plexus  of  veins  over  the  dura  mater,  which,  if  it  could  not  escape, 
might  lead  to  injurious  pressure  upon  the  cord. 

Acupuncture. — At  one  time  the  plan  of  puncturing  an  inflamed  nerve 
by  a  long  needle  was  much  in  vogue  ;  it  was  especially  used  in  cases 
of  inflammation  of  the  sciatic  nerve.  The  patient  is  not  anaesthetised. 
The  position  of  the  nerve  is  first  marked  out  partly  by  anatomical  data  and 
partly  by  the  pain  experienced  on  pressure.  A  long  round  needle  is  then 
thrust  rapidly  through  the  skin  down  into  the  nerve.  The  only  way  of 
performing  this  operation  successfully  is  to  use  a  very  sharp  needle  and 
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to  plunge  it  rapidly  through  the  soft  parts,  as  otherwise  the  point  of  the 
needle  glances  off  the  nerve  and  does  not  penetrate  it.  After  the  first 
needle  has  been  introduced  it  is  left  in  situ  so  as  to  fix  the  nerve,  along 
the  course  of  which  some  six  or  eight  needles  are  then  introduced  at 
other  points.  A  good  guide  as  to  whether  the  nerve  has  been  punctured 
or  not  is  the  pain  experienced  by  the  patient.  The  pain  on  puncturing 
a  nerve  is  sharp  and  characteristic  and  is  referred  to  the  particular 
nerve  itself,  whereas  there  is  no  particular  pain  attached  to  a  puncture 
rapidly  performed  through  the  soft  parts ;  if,  therefore,  any  of  the  needles 
fail  to  elicit  this  characteristic  symptom,  they  should  be  removed  and  re- 
introduced. The  mode  in  which  this  procedure  acts  is  very  difficult  to 
understand,  but  it  undoubtedly  gives  relief  in  not  a  few  cases,  and  as  it 
is  perfectly  harmless,  it  might,  in  the  case  of  a  large  nerve  like  the  sciatic, 
precede  the  performance  of  such  an  operation  as  nerve-stretching. 

Summary  of  treatment. — We  may  summarize  the  treatment  of  neuritis 
in  the  order  in  which  it  should  be  employed  as  follows.  In  acute  neuritis 
the  first  indication  is  to  remove  the  cause ;  besides  this,  rest,  hot  fomenta- 
tions, mustard  leaves,  and  the  use  of  anodyne  liniments,  antipyrin,  etc., 
or  the  injection  of  morphine  and  cocaine  should  be  resorted  to  in  order 
to  relieve  the  pain.  The  patient's  diathesis  should  also  be  considered,  and 
if  there  be  gout,  rheumatism,  syphilis,  etc.,  constitutional  remedies  such  as 
colchicum,  salicylate  of  soda,  iodide  of  potassium,  and  so  forth  should  be 
administered. 

In  chronic  neuritis  rest  and  counter-irritation  (which  is  best  carried  out 
by  the  use  of  Corrigan's  cautery,  blisters  and  galvanism)  are  the  chief 
agents.  Any  constitutional  affection  that  may  be  present  should  be  treated 
on  the  lines  just  detailed  for  the  acute  forms.  Anodyne  applications, 
chiefly  in  the  form  of  liniments,  should  be  employed  at  night,  and,  if  the 
pain  be  severe,  occasional  injections  of  morphine  may  be  used.  As  the 
neuritis  improves,  the  employment  of  hot  baths  and  the  use  of  douches 
and  mild  massage  are  very  useful.  In  the  more  refractory  cases  operative 
procedures  have  to  be  considered.  Where  the  nerve  is  a  large  one,  such 
as  the  sciatic,  it  is  well  perhaps  to  commence  by  employing  acupuncture. 
Should  this  fail,  or  should  the  nerve  be  one  of  the  smaller  ones  not  likely 
to  be  hit  off  by  the  needle,  nerve-stretching  is  the  best  procedure ;  should 
that  fail  neurectomy  may  have  to  be  resorted  to  in  the  case  of  a  sensory 
or  mixed  nerve.  Should  the  neuritis  occur  in  connection  with  malignant 
disease,  or  any  other  incurable  malady,  neurectomy  may  be  at  once  per- 
formed without  wasting  time  by  trying  nerve-stretching.  Under  these 
circumstances,  and  even  in  certain  cases  where  the  pain  is  intolerable  but 
the  cause  is  not  the  pressure  of  a  malignant  tumour,  the  question  of  the 
division  of  posterior  nerve  roots,  in  any  case  in  which  the  nerve  cannot 
be  clearly  exposed  above  the  limit  of  the  inflammation,  must  be  con- 
sidered. The  operation  is  of  course  a  very  much  more  severe  one,  and 
should  only  be  undertaken  when  the  patient  suffers  such  intense  agony  as 
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to  render  life  unbearable.  Under  these  circumstances,  however,  it  may 
quite  legitimately  be  performed,  and  it  should  not  be  too  long  delayed. 
The  ganglion  should  always  be  destroyed  at  the  same  time  that  the  nerve 
root  is  resected. 

NEURALGIA. 

Neuralgia  is  a  condition  characterised  by  lancinating  pain  along  the 
course  of  a  nerve  without  any  co-existing  pathological  change  in  the  nerve 
itself.  The  affection  often  begins  in  connection  with  inflammation  or  the 
presence  of  a  foreign  body  in  the  neighbourhood  of  the  nerve,  or  from 
direct  pressure  upon  some  portion  of  it.  The  condition  differs  from  neuritis 
inasmuch  as  in  the  latter  disease  there  is  an  inflammatory  change  in  the 
structure  of  the  nerve,  whilst  in  neuralgia  there  are  no  pathological  changes 
to  be  found.  The  affection  is  very  common  in  anaemic  and  debilitated 
subjects,  and  is  frequently  met  with  in  those  who  are  neurotic.  It  is  also 
said  to  be  due  to  malaria,  over-exertion,  shock,  exposure  to  cold,  etc. 

The  symptoms  consist  mainly  of  paroxysmal  attacks  of  pain  of  great 
severity,  which  start  from  one  point  in  the  distribution  of  the  nerve  and 
extend  along  its  course.  In  the  intervals  between  the  paroxysms  there 
may  be  entire  absence  of  pain.  As  a  rule  there  is  no  pain  on  pressure 
over  the  course  of  the  nerve  except  when  the  points  pressed  upon  are 
those  at  which  the  nerve  passes  through  an  opening  in  fascia  or  bone.  The 
pain  often  interferes  with  sleep,  and  in  this  way  the  patient's  general 
nutrition  is  impaired,  but  there  are  no  trophic  changes  occurring  in  con- 
nection with  true  neuralgia. 

TREATMENT.— The  treatment  of  neuralgia  belongs  in  the  first 
instance  essentially  to  the  physician,  but  when  medical  remedies  fail  the 
surgeon  is  not  infrequently  called  in. 

Medical  treatment. — This  will  consist  in  the  use  of  various  internal 
remedies  to  improve  the  patient's  general  condition,  foremost  amongst  which 
are  those  employed  for  the  treatment  of  anaemia.  Of  these  the  most 
important  drugs  are  arsenic  in  increasing  doses,  iron,  quinine,  strychnine, 
etc.  At  the  same  time  careful  search  must  be  made  for  any  constitutional 
tendency  which  may  require  rectification  ;  for  instance,  gout  will  require 
treatment  with  colchicum  and  other  appropriate  remedies ;  rheumatism, 
with  salicin  or  salicylate  of  soda  ;  and  iodide  of  potassium  will  be  called 
for  when  there  is  a  syphilitic  history.  For  the  relief  of  the  pain  various 
external  remedies  will  be  required,  of  which  the  most  important  are  the 
anodyne  liniments,  especially  belladonna  liniment ;  menthol  and  aconite  are 
also  of  considerable  use. 

Another  method  of  relieving  the  pain  is  by  t£e  hypodermic  administration 
of  such  drugs  as  atropine,  cocaine,  and  morphine.  A  weak  galvanic  current 
may  be  used  daily,  and  often  gives  considerable  relief.  The  positive  pole 
should  be  applied  near  the  seat  of  the  pain,  whilst  the  negative  is  connected 
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with  a  large,  flat,  moist  electrode  placed  over  the  spine.  The  current 
should  be  passed  for  10  to  15  minutes  at  a  time;  it  should  be  sufficiently 
weak  not  to  cause  any  pain,  and  it  should  only  be  very  cautiously  in- 
creased in  strength ;  no  interruptions  should  be  employed  in  the  circuit. 

Operative  treatment. — Of  the  surgical  operations  that  have  already  been 
described  in  the  treatment  of  neuritis,  there  are  only  two  applicable  to  cases 
of  neuralgia  :  these  are  neurotomy  and  neurectomy,  of  which  the  latter  opera- 
tion is  far  preferable.  The  portion  of  nerve  excised  should  be  as  far  away 
as  possible  from  the  seat  of  the  pain.  Indeed,  in  some  cases  it  is  advisable 
to  perform  the  operation  in  the  immediate  neighbourhood  of  the  central 
origin  of  the  nerve,  and  in  some  cases  one  may  go  back  to  the  spinal  or 
cerebral  regions  for  this  purpose,  as,  for  example,  in  the  removal  of  the 
Gasserian  ganglion  for  trigeminal  neuralgia. 

CONVULSIVE  TIC— Another  nerve  affection  which  must  also  be 
shortly  referred  to,  and  which  will  be  considered  in  detail  when  we  deal 
with  the  affections  of  the  head  and  neck,  is  that  in  which  intermittent 
muscular  spasms  occur  as  a  result  of  some  affection  of  the  nerves,  more 
particularly  in  the  facial  and  cervical  regions.  This  condition  is  spoken  of 
as  convulsive  tic,  and  consists  of  intermittent  and  involuntary  contraction  of 
various  muscles  or  groups  of  muscles. 

The  surgical  treatment  of  this  condition  will  be  either  nerve-stretching 
(which,  however,  is  only  likely  to  succeed  in  the  milder  cases)  or  neurectomy, 
which  may  succeed  in  curing  the  disease  if  practised  sufficiently  early  and 
freely. 

TUMOURS  OF  NERVES. 

NEUROMATA. — The  ordinary  tumours  of  nerves  are  spoken  of  as 
neuromata,  but  as  a  rule  they  are  not  strictly  neuromata  at  all,  that  is  to 
say,  they  do  not  consist  of  true  nerve  tissue.  The  ordinary  neuroma  is 
usually  of  the  connective  tissue  type,  being  in  structure  either  fibromatous 
or  myxomatous ;  these  tumours  usually  commence  in  connection  with  the 
connective  tissue  of  the  nerve  sheath,  and  may  be  entirely  outside  the 
nerve,  or  may  occur  between  the  nerve  bundles.  They  give  rise  to 
neuritis  and  neuralgic  pain,  which  is  sometimes  quite  insupportable.  Later 
on  they  may  cause  paralysis  both  of  motion  and  sensation  (if  they  occur 
in  a  mixed  nerve)  from  the  pressure  they  mechanically  exert.  The  tumours 
may  be  single,  but  when  myxomatous  they  are  frequently  multiple. 

Treatment. — The  treatment  of  a  tumour  of  this  kind  should  be  early 
and  complete  removal.  If  it  grow  outside  the  nerve  it  can  generally  be 
dissected  off  without  interfering  with  the  continuity  of  the  nerve  trunk. 
When,  however,  it  grows  in  the  substance  of  it,  it  will  be  necessary  to 
excise  a  portion  of  the  nerve  containing  the  tumour,  and  then  to  perform 
immediate  nerve  suture.  The  method  of  performing  this  has  already  been 
■described  (see  p.  251). 
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MALIGNANT  TUMOURS.— Malignant  tumours  are  also  not  un- 
commonly met  with  in  connection  with  a  nerve,  but  they  usually  involve 
it  secondarily,  either  by  pressing  directly  upon  it  and  stretching  it  as  they 
grow,  or  by  actually  invading  and  destroying  it,  as  is  generally  the  case 
in  a  carcinomatous  tumour. 

Treatment. — For  tumours  that  can  be  removed,  this  will  be  early  and 
free  removal,  with  the  portion  of  the  nerve  implicated,  followed  if  possible 
by  immediate  nerve-suture  (see  p.  251).  In  cases  in  which  the  tumour 
cannot  be  removed  the  treatment  can  only  be  directed  towards  the  symptoms, 
and  surgical  treatment  is  only  necessary  when  a  sensory  nerve  is  involved 
and  unbearable  pain  is  caused.  Should  this  be  the  case,  a  portion  of  the 
nerve  should  be  excised  well  above  the  tumour  so  as  to  prevent  the  trans- 
mission of  impulses  upwards.  In  a  mixed  nerve  this  operation,  of  course, 
entails  motor  paralysis  of  the  parts  supplied  by  the  nerve,  but  this  is  of  no 
moment,  since  the  case  must  eventually  end  fatally ;  the  important  point  is  to 
secure  a  moderate  amount  of  comfort  for  the  patient  by  the  relief  of  pain. 
When  the  tumour  is  situated  in  regions  where  it  is  difficult  to  expose  the 
nerve  above  the  seat  of  pressure,  as  for  example  in  pelvic  tumours,  division 
of  the  posterior  nerve  roots  may  be  carried  out  with  advantage,  the  pain 
being  thereby  abolished  and  the  patient  much  relieved.  The  operation 
is  performed  in  the  manner  already  described  for  the  treatment  of  obstinate 
neuritis  (see  p.  265). 

OPERATIONS  FOR  EXPOSING  THE  MAIN  NERVE  TRUNRS  IN  THE 
UPPER  EXTREMITY. 

The  operations  on  the  nerves  of  the  head,  neck,  and  trunk,  will  be 
referred  to  when  we  come  to  deal  with  the  affections  of  those  regions. 
In  all  cases  where  it  is  desired  to  expose  a  nerve,  it  is  best  if  possible  to 
make  a  flap,  and  turn  it  upwards,  downwards,  or  to  one  side,  so  that  the 
scar  shall  not  lie  over  the  line  of  the  nerve  itself  ;  thus  there  will  be  no 
risk  of  entanglement  of  the  nerve  in  the  scar  tissue.  This  is  of  course 
not  always  possible  where  there  is  already  a  cicatrix  present.  We  may 
here  give  shortly  the  steps  of  the  operations  required  for  the  exposure 
of  the  different  main  nerve  trunks  of  the  extremities. 

THE  MEDIAN  NERVE. — It  may  be  necessary  to  expose  this  nerve,  either  for  the 
purpose  of  stretching  it  or  suturing  it  after  division.  In  the  upper  arm  the  nerve  is  readily 
accessible  from  its  close  relation  to  the  brachial  artery,  being  on  its  outer  side  in  the  upper 
third  of  the  arm,  and  crossing  in  front  of  the  artery  about  the  centre  to  its  inner  side, 
along  which  it  runs  in  the  lower  third.  In  the  forearm  it  is  rarely  necessary  to  expose 
the  nerve,  as  it  there  lies  very  deep  between  the  superficial  and  deep  flexor  muscles,  and 
as  a  rule  escapes  injury.  The  commonest  situation  in  which  operations  upon  this  nerve  are 
required  is  the  lower  third  of  the  forearm  or  the  front  of  the  wrist,  where  the  nerve 
lies  between  the  tendons  of  the  flexor  carpi  radialis  and  the  palmaris  longus  muscles. 

(</)  In  the  Upper  Arm. — In  this  situation  the  nerve  is  most  conveniently  exposed  by 
an  incision  in  all  respects  similar  to  that  required  for  ligature  of  the  brachial  artery. 
The  steps  of  the  operation  are  the  same  and  will  be  found  described  in  Chap.  XXI. 
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(b)  In  the  Upper  Third  of  the  Forearm. — Here  the  nerve  lies  on  the  inner  side  of 
the  radial  artery,  and  dips  between  the  two  heads  of  the  pronator  radii  teres  muscle.  An 
incision  similar  to  that  for  ligature  of  the  radial  artery  in  the  upper  third  is  made  and 
the  pronator  radii  teres  is  exposed  where  it  crosses  the  nerve.  If  a  few  fibres  of  the 
muscle  be  then  incised  internal  to  the  artery  or  if  the  muscle  be  pulled  sufficiently  forcibly 
inwards,  the  nerve  is  at  once  rendered  accessible. 

(c)  On  the  Front  of  the  Wrist. — The  nerve  is  here  quite  superficial  and  is  readily 
exposed  by  making  an  incision  about  an  inch  and  a  half  in  length,  parallel  to  the  tendon 
of  the  flexor  carpi  radialis  and  somewhat  to  its  inner  side.  The  deep  fascia  is  divided 
and  the  tendons  pulled  aside,  when  the  median  nerve  will  at  once  come  into  view,  lying 
between  the  tendons  of  the  flexor  sublimis  and  the  flexor  profundus  digitorum.  The  former 
tendons  will  require  to  be  pulled  out  of  the  way. 

THE  ULNAR  NERVE. — In  the  upper  third  of  the  arm  this  nerve  passes  down 
between  the  axillary  artery  and  the  vein,  after  which  it  leaves  the  vessel  and  pierces 
the  internal  inter-muscular  septum  to  reach  the  interval  between  the  internal  condyle 
of  the  humerus  and  the  olecranon  process  of  the  ulna  ;  in  this  part  of  its  course  it  is 
accompanied  by  the  inferior  profunda  artery.  Subsequently  it  passes  between  the  two 
heads  of  the  flexor  carpi  ulnaris,  and  running  down  beneath  that  muscle  and  upon  the 
flexor  profundus  digitorum  it  reaches  the  wrist.  At  the  junction  of  the  upper  with  the 
middle  third  of  the  foreaj^ri  it  approaches  the  inner  side  of  the  ulnar  artery  very 
closely  and  runs  down  with  it  to  the  wrist.  At  the  front  of  the  wrist  it  lies  close  to  the 
radial  border  of  the  pisiform  bone,  where  it  divides  into  two  terminal  branches. 

{a)  In  the  Arm. — The  best  place  to  expose  the  ulnar  nerve  in  the  upper  arm  is 
about  the  centre,  where  the  nerve  is  just  passing  through  the  internal  inter-muscular  sep- 
tum. This  is  easily  done  by  an  incision  about  two  inches  long  situated  about  half  an 
inch  more  internally  than  that  employed  for  the  ligature  of  the  brachial  artery  (see 
Chap.  XXI.).  The  internal  inter-muscular  septum  is  exposed  and  divided,  and  the  triceps 
is  pulled  well  backwards  whilst  the  brachial  artery  and  the  septum  are  pulled  forward, 
when  the  nerve  will  be  found  lying  upon  the  inner  side  of  the  triceps  accompanied  by 
the  inferior  profunda  artery. 

(b)  At  the  Elbow. — Here  the  ulnar  nerve  lies  immediately  behind  the  internal  condyle 
in  the  interval  between  it  and  the  olecranon  process,  and  can  be  readily  felt  by  the 
finger  and  exposed  by  an  incision  over  it  ;  it  is  best  to  make  a  somewhat  curved  incision 
over  the  olecranon  and  to  turn  a  flap  inwards.  This  operation  is  not  very  frequently 
required,  but  it  is  sometimes  called  for  from  the  presence  of  a  neuroma  upon  the  nerve 
or  some  inflammatory  change  about  the  internal  condyle  giving  rise  to  neuritis,  or  to  dis- 
location of  the  nerve  forward  over  the  condyle.  In  the  latter  case,  of  course,  the  nerve 
after  it  has  been  exposed  should  be  replaced  in  its  proper  position  and  the  fascia  stitched 
together  over  it  so  as  to  form  a  sort  of  sheath  to  prevent  the  dislocation  recurring. 

Should  the  nerve  require  stretching,  it  is  best  exposed  just  above  the  condyle,  where 
it  is  easily  accessible,  as  the  nerve  can  be  felt  immediately  behind  the  condyle  and 
traced  upwards  until  it  passes  towards  the  front  of  the  arm.  Here  it  may  be  cut  down 
upon  and  found  behind  the  internal  inter-muscular  septum. 

(<  )  On  the  Front  of  the  Wrist. — The  nerve  is  here  very  superficial  and  can  be  exposed 
by  a  small  incision  parallel  to  the  tendon  of  the  flexor -carpi  ulnaris,  and  on  its  ulnar 
side.  After  the  skin  and  fascia  have  been  divided  the  nerve  is  at  once  seen,  with  the 
ulnar  artery  lying  on  its  outer  side. 

THE  MUSCULO-SPIRAL  NERVE.— This  is  the  largest  branch  of  the  brachial 
plexus,  and  is  at  first  situated  behind  the  third  part  of  the  axillary  artery.  Lower  down 
in  the  arm  it  is  behind  the  upper  part  of  the  brachial  artery,  but  it  soon  leaves  the 
latter  to  run,  along  with  the  superior  profunda  artery,  in  the  groove  between  the  inner 
and  outer  heads  of  the  triceps  ;  in  this  groove  it  runs  round  the  humerus  and  pierces  the 
external  inter-muscular  septum,  passing  downwards  between  the  supinator  longus  and  the 
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brachialis  amicus  muscles.  Just  above  the  bend  of  the  elbow  it  divides  into  the  radial 
and  the  posterior  inter-osseous  nerves. 

The  nerve  may  require  exposure  either  on  account  of  rupture,  or  from  pressure  upon 
it  by  callus  after  fractures,  or  for  some  neuritis  from  injury,  and  it  is  most  commonly 
exposed  about  the  middle  of  the  upper  arm,  at  which  point  it  lies  behind  the  humerus 
in  the  musculo-spiral  groove  close  to  the  bone. 

(a)  In  the  Middle  of  the  Arm. — The  best  guide  to  the  nerve  in  this  situation  is  that 
given  by  Kocher,  namely  a  line  drawn  along  the  posterior  surface  of  the  upper  arm  from 
a  point  a  finger's  breadth  behind  the  posterior  border  of  the  deltoid,  close  to  the  long  head 
of  the  triceps,  down  to  the  tip  of  the  olecranon.  The  incision  should  begin  immediately 
below  the  axillary  fold,  and  the  interval  between  the  long  and  outer  heads  of  the  triceps 
is  identified  and  the  two  separated  down  to  the  bone.  The  nerve  will  then  be  found 
close  to  the  humerus,  between  the  inner  and  outer  heads  of  the  triceps  ;  in  front  of  it 
is  the  superior  profunda  artery  which  accompanies  it. 

(/>)  In  the  Lower  Third  of  the  Arm.  — Here  the  nerve  is  found  in  the  interval  between 
the  supinator  longus  externally  and  the  brachialis  anticus  internally,  and  in  that  situation 
it  is  in  front  of  the  humerus.  An  incision  is  made  over  this  sulcus  and  the  muscles  are 
displaced  outwards  and  inwards,  when  the  nerve  will  be  seen  lying  on  the  bone  just 
before  it  divides  into  the  two  terminal  branches — the  radial  and  the  posterior  inter- 
osseous. 


OPERATIONS  FOR  EXPOSING  THE  MAIN  NERVE  TRUNKS  IN  THE 
LOWER  EXTREMITY. 

THE  GREAT  SCIATIC  NERVE.— This  is  the  largest  nerve  in  the  body,  and 
it  runs  vertically  down  the  thigh  to  a  little  below  its  centre,  where  it  divides  into  the 
internal  and  external  popliteal  trunks.  It  lies  first  beneath  the  gluteus  maximus  and  the 
biceps  muscles,  and  it  is  generally  exposed  below  the  lower  edge  of  the  former.  Its  course 
is  represented  by  a  line  drawn  from  the  centre  of  the  interval  between  the  tuber  ischii 
and  the  great  trochanter  to  the  middle  of  the  ham.  It  is  exposed  by  a  free  incision 
about  four  or  five  inches  in  length,  commencing  just  above  the  fold  of  the  buttock,  the 
patient  being  turned  almost  completely  over  upon  the  face,  and  the  thigh  fully  extended. 
After  the  skin  and  the  fascia  are  divided,  the  lower  border  of  the  gluteus  maximus  must 
be  defined,  and  the  fibres  will  be  found  running  obliquely  downwards  and  outwards. 
The  edge  of  the  muscle  is  firmly  retracted  by  means  of  a  broad  retractor,  and  the  finger 
is  introduced  into  the  wound  in  order  to  identify  the  hamstring  muscles  just  below  their 
origin  from  the  tuber  ischii.  These  are  drawn  inwards  by  another  retractor,  when  the  nerve 
can  readily  be  exposed  and  brought  into  view.  Details  as  to  stretching  the  nerve  have 
already  been  given  (see  p.  263). 

THE  INTERNAL  POPLITEAL  NERVE.— This  nerve  runs  downwards  in  the 
centre  of  the  popliteal  space  considerably  behind  the  artery  and  the  vein,  i.e.  between 
them  and  the  skin,  and  may  be  readily  exposed  by  a  vertical  incision  over  the  centre  of 
the  ham.  After  the  skin  and  fascia  have  been  divided,  the  finger  is  passed  in  amongst 
the  fat  between  the  two  heads  of  the  gastrocnemius  muscle,  and  will  feel  the  internal 
popliteal  nerve,  which  lies  to  the  outer  side  of  the  popliteal  vein. 

THE  EXTERNAL  POPLITEAL  NERVE— This  nerve  may  be  exposed  by  a 
similar  incision  to  the  last,  but  it  is  still  more  readily  felt  at  a  point  lower  down  its 
course,  where  it  passes  round  behind  the  head  of  the  fibula  to  reach  the  front  of  the 
leg.  In  order  to  expose  it  here,  an  incision  is  made  along  the  posterior  edge  of  the 
tendon  of  the  biceps,  which  will  expose  the  nerve  immediately  below  the  fascia,  as  it  lies 
along  the  outer  edge  of  the  gastrocnemius  muscle.  Below  the  head  of  the  fibula  the 
nerve  pierces  the  peroneus  longus  muscle. 

PT.  II.  S 
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THE  ANTERIOR  CRURAL  NERVE.— This  nerve  sometimes  requires  to  be 
exposed,  and  is  best  reached  where  it  passes  into  the  thigh  between  the  psoas  and 
iliacus  muscles.  The  nerve  trunk  has  only  a  short  course,  as  it  soon  breaks  up  into  its 
terminal  branches.  The  psoas  muscle  intervenes  between  it  and  the  artery.  It  should 
be  exposed  by  a  vertical  incision  two  or  more  inches  in  length  just  external  to  the 
line  of  the  artery,  and,  after  the  fascia  lata  has  been  divided,  the  hip  joint  is  slightly 
flexed,  when  the  nerve  will  at  once  be  exposed  on  the  outer  side  of  the  femoral  artery. 

THE  INTERNAL  SAPHENOUS  NERVE. -This  nerve  rarely  requires  to  be 
exposed,  but  should  it  be  necessary  to  cut  down  upon  it,  a  very  useful  and  constant  guide  is 
found  in  the  internal  saphena  vein,  which  lies  just  in  front  of  it  opposite  the  internal 
tuberosity  of  the  tibia. 


CHAPTER  XIX. 


THE  SURGICAL  AFFECTIONS  OF  VEINS. 
WOUNDS. 

Wounds  of  veins  are  of  importance  both  on  account  of  the  immediate  and 
the  remote  effects  that  they  produce.  The  immediate  troubles  which  have  to 
be  dealt  with  when  veins  are  wounded  are  (a)  dangerous  haemorrhage  and  (/>) 
entry  of  air  into  the  vein.  The  remote  troubles  are  chiefly  thrombosis, 
embolism,  pyaemia,  and  cedema  of  the  part  corresponding  to  the  distribution 
of  the  vein.  The  immediate  troubles  are  more  common  in  connection  with 
operation  wounds  ;  the  remote  troubles  in  accidental  ones. 

VARIETIES- — Wounds  of  veins  are  usually  described  as  punctured, 
■incised,  and  contused,  but,  having  regard  to  the  question  of  treatment,  it  is 
better  to  speak  of  them  as  operation  and  accidental  wounds.  As  a  rule 
the  bleeding  from  a  wounded  vein  is  comparatively  slight  and  readily  stops 
on  light  pressure,  but  in  the  case  of  the  large  trunks,  such  as  the  internal 
jugular  or  the  femoral,  the  haemorrhage  may  at  first  be  profuse,  and,  unless  the 
bleeding  point  be  compressed  at  once,  the  loss  of  blood  may  be  very  serious. 
The  blood  which  flows  from  a  wounded  vein  is  of  course  dark  in  colour  and 
escapes  in  a  steady  stream,  but  in  a  large  vein,  like  the  internal  jugular  at 
the  root  of  the  neck,  the  jet  varies  in  height  with  inspiration  and  expiration. 
Wounds  of  veins  heal  readily,  and  complete  occlusion  of  the  lumen  of  the 
vessel  by  a  thrombus  does  not  necessarily  occur ;  should  it  take  place,  the 
thrombus  frequently  becomes  channelled  at  a  later  period  by  the  formation 
of  new  vessels,  and  the  circulation  through  the  vein  is  eventually  restored. 

TREATMENT— Of  Hemorrhage.— -This  has  already  been  referred  to  in 
Part  I.,  p.  129.  In  the  smaller  veins  temporary  pressure  alone,  exerted  either 
by  means  of  a  sponge  or  a  pair  of  pressure  forceps,  is  usually  sufficient  to 
arrest  the  haemorrhage,  and  in  a  short  time  the  wound  in  the  vein  becomes 
closed  by  adhesion,  and  no  further  bleeding  occurs.  In  the  large  veins 
some  means  of  permanently  closing  the  wound  in  the  vessel  should  be 
adopted ;  unless  this  be  done,  pressure  will  have  to  be  kept  up  for  at 
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least  twenty-four  hours,  in  order  to  prevent  the  occurrence  of  hsemorrhage. 
When  the  vein  is  divided  completely  or  almost  completely  across,  a 
ligature  should  be  put  around  it  above  and  below  the  seat  of  injury. 
If  only  the  distal  end,  from  which  the  blood  comes,  be  tied,  it  is  frequently 
found  that  coughing  or  some  sudden  movement  will  force  out  blood  from 
the  proximal  end ;  in  the  case  of  the  larger  veins  in  the  neck,  another 
reason  for  tying  the  proximal  end  of  the  vein  is  to  prevent  the  risk  of 
entrance  of  air  into  it.  This  would  otherwise  be  very  likely  to  occur,  as- 
there  is  considerable  aspiration  during  each  act  of  inspiration,  and  the  veins 
are  rigid  where  they  pass  through  the  openings  in  the  deep  cervical  fascia 
and  do  not  collapse  properly.  An  additional  reason  for  tying  large  veins 
when  they  are  divided,  is  that  the  pressure  which  may  be  exerted  upon 
the  vein  between  the  wound  and  the  heart  by  the  bandage  put  on  to 
retain  the  dressings  in  position  may  interfere  with  the  return  of  the  blood 
and  lead  to  serious  hsemorrhage  from  the  open  distal  end ;  as  soon  as  the 
bandage  is  removed  this  bleeding  will  cease.  This  point  should  be  borne 
in  mind  in  cases  of  secondary  or  reactionary  haemorrhage,  because  it  is  very 
seldom  nowadays  that  bleeding  of  this  kind  is  arterial  j  as  a  rule  it  will  be 
found  that  when  the  dressing  is  removed  the  bleeding  stops,  and  it  is  well 
therefore  not  to  be  in  too  great  a  hurry  to  open  up  a  bleeding  wound  after 
the  dressing  has  been  taken  off,  unless  it  be  quite  certain  that  active  arterial 
hsemorrhage  persists  in  spite  of  its  removal. 

In  some  cases,  when  the  vein  is  deeply  seated  and  it  is  impossible  to 
get  a  ligature  around  it,  a  pair  of  pressure  forceps  applied  and  left  in  situ  for 
from  24  to  36  hours  will  satisfactorily  arrest  the  bleeding  without  causing 
any  material  disturbance  in  the  healing  of  the  wound.  The  latter  should 
be  stitched  up,  except  immediately  around  the  forceps,  and  at  this  spot  a 
stitch  is  passed  through  the  edges  of  the  wound,  but  is  left  untied.  The 
whole  wound,  including  the  handles  of  the  forceps,  is  then  enclosed  in  an 
antiseptic  dressing,  and  at  the  end  of  from  24  to  36  hours,  according  to  the 
size  of  the  vein,  the  dressing  is  removed  and  the  forceps  taken  off.  The 
removal  of  the  forceps  must  be  effected  most  carefully ;  otherwise  the  vein 
may  be  torn  open  again.  The  catch  of  the  forceps  should  be  undone 
without  any  lateral  movement,  the  blades  then  gently  separated  and  with- 
drawn from  the  wound.  The  stitch  previously  passed  and  left  loose  should 
then  be  tied,  and  there  will  not  be  any  further  trouble. 

When  a  large  vein  has  only  been  punctured,  or  when  a  branch  has  been 
torn  off  at  its  junction  with  the  main  vessel,  it  is  often  a  question  as  to  what 
is  the  best  thing  to  do.  In  the  case  of  one  of  the  large  veins  of  the  neck, 
such  as  the  internal  jugular,  the  simplest  plan  is  to  tie  the  vein  above  and 
below  the  puncture  and  divide  the  vessel  between  the  ligatures ;  this  causes 
no  embarrassment  to  the  circulation.  When,  however,  the  vein  is  one,  such 
as  the  femoral,  the  axillary  high  up,  or  the  renal  vein,  which  it  is  not  desirable 
to  occlude  owing  to  the  great  interference  with  the  circulation  which  would 
result,  some  other  procedure  must  be  adopted.     The  favourite  method  is 
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to  pinch  up  the  opening  in  the  vein  with  a  pair  of  forceps,  and  then  to 
apply  a  ligature  to  the  pinched-up  part — in  other  words,  a  lateral  ligature 
is  put  on.  This  may  act  very  well  if  the  operation  be  completed  and  the 
ligature  be  applied  immediately  before  the  closure  of  the  wound,  but  if  it  be 
applied  early  in  the  operation  it  is  very  apt  to  slip  or  be  pulled  off  during  the 
subsequent  manipulations,  when  of  course  the  bleeding  will  recur  and  the 
opening  in  the  vein  will  probably  be  larger  than  before.  The  simplest  plan 
in  these  cases  is  to  sew  up  the  opening  in  the  vein.  This  is  done  by  a  fine 
Hagedorn  needle  threaded  with  the  finest  catgut.  The  circulation  through 
the  vein  must  be  arrested  by  pressure  above  and  below  the  point  of 
puncture  while  the  rent  in  its  wall  is  being  closed.  By  using  a  fine  Hagedorn 
the  puncture  made  by  the  needle  is  closed  as  the  stitch  is  tightened 
and  this  form  of  vein  suture  is  not  followed  by  thrombosis.  This  method  is 
especially  useful  in  cases  of  injury  to  the  renal  vein  during  operations  on  the 
kidney. 

Haemorrhage  from  veins  in  bones  as  a  rule  stops  on  pressure,  but  if  it  be  at 
all  persistent  or  profuse,  the  use  of  Horsley's  aseptic  wax,1  which  has  been 
referred  to  in  Part  I.,  p.  133,  will  readily  arrest  it.  A  small  piece  of  the  wax 
is  pinched  off  and  kneaded  in  the  hand  until  sufficiently  soft,  and  it  is  then 
firmly  pressed  into  the  hole  from  which  the  bleeding  is  taking  place  and 
the  wound  is  closed. 

Where  there  is  continuous  oozing  from  a  vein  as  it  passes  through  dense 
fibrous  tissue  or  lies  in  the  periosteum,  so  that  it  cannot  be  picked  up  and 
tied,  the  best  plan  is  to  pass  a  curved  needle  threaded  with  catgut  under 
the  bleeding  point,  and  then  to  tie  the  ligature,  thus  including  in  it  both 
the  vein  and  a  portion  of  the  surrounding  fibrous  tissue.  As  a  rule,  however, 
in  venous  bleeding  there  is  not  much  trouble,  and,  with  the  exception  of  the 
axillary,  the  femoral  or  the  renal  veins,  there  need  be  no  hesitation  in  tying 
and  dividing  them.  Even  in  the  case  of  the  veins  of  the  extremities,  the 
swelling  of  the  limb,  resulting  from  their  ligature,  is  often  very  much  less  than 
one  would  expect. 

Of  entry  of  air. — This  has  been  already  referred  to  in  Part  I.  ;  it  is 
comparatively  rare  nowadays,  but  seems  most  likely  to  occur  in  connection 
with  the  veins  about  the  root  of  the  neck,  and  hence  in  operating  in  that 
region  every  care  must  be  taken  to  apply  pressure  immediately  at  or  below 
any  wound  or  puncture  that  may  be  inflicted  upon  any  of  the  larger  veins  ; 
while  the  pressure  on  the  proximal  side  is  kept  up,  the  bleeding  point 
should  be  clamped  as  quickly  as  possible.  This  dangerous  complication 
can  be  still  further  guarded  against,  partly  by  always  operating  upon 
tumours,  etc.,  of  the  neck  through  a  sufficiently  large  incision,  so  that  the 
mass  has  not  to  be  pulled  up  forcibly  to  get  proper  access  to  it  (a  pro- 
ceeding which  puts  the  veins  on  the  stretch,  and  so  renders  any  opening 
into  them  unduly  patent),  partly  by  taking  care  to  clamp  veins,  especially 

1  Beeswax  7  parts,  almond  oil  1  part,  and  salicylic  acid  I  part.  It  should  be  kept 
in  a  vessel  of  1-20  carbolic  acid  solution. 
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on  the  proximal  side,  before  they  are  divided,  and  partly  by  avoiding  all 
muscular  movement  on  the  part  of  the  patient.  When  air  is  sucked  in — an 
occurrence  often  indicated  by  the  characteristic  hissing  sound — pressure 
should  be  at  once  applied  to  the  proximal  end  of  the  vein,  and  the  wound 
flooded  with  lotion  so  as  to  prevent  more  air  entering.  The  treatment  in 
cases  where  air  has  entered  will  be  found  in  Part  I.,  p.  143. 

Among  the  remote  complications  of  wounds  of  veins  are  inflammation 
or  phlebitis,  and,  associated  with  this  condition,  thrombosis,  and  possibly 
subsequent  embolism.  If  the  thrombosis  be  septic,  the  clot  may  break 
down,  and  portions  of  it  may  become  detached  and  lead  to  abscesses 
in  various  parts  of  the  body  (see  Pyaemia,  Vol.  I.,  Chap.  X.).  Secondary 
haemorrhage  may  also  occur  from  a  wound  in  a  vein,  but  this  is  very 
rare  nowadays,  and  generally  only  takes  place  in  septic  wounds  in  which 
the  clot  breaks  down  and  the  blood  escapes  from  the  end  of  the  vein 
that  is  thus  allowed  to  re-open. 

INFLAMMATORY  AFFECTIONS. 

PHLEBITIS  AND  THROMBOSIS. — By  phlebitis  is  meant  in- 
flammation of  a  vein,  and  by  thrombosis,  the  formation  of  a  coagulum, 
either  white  or  red.  or  both,  within  the  lumen  of  a  blood-vessel,  most  often 
a  vein ;  thrombosis  is  a  constant  result  of  phlebitis.  Inflammation  may 
affect  the  lining  membrane  of  the  vein,  when  it  is  termed  endo-phlebitis  ; 
or  all  the  coats  of  the  vein,  when  it  is  known  as  phlebitis  proper;  or  the 
sheath  of  the  vein  and  the  tissues  in  which  it  lies,  in  which  case  it  is 
called  peripldebitis.  The  term  phlebitis  is,  however,  usually  employed  in 
the  widest  sense,  and  includes  both  endo-  and  peri-phlebitis. 

Causes. — The  condition  may  arise  from  a  variety  of  causes.  For 
example,  it  may  follow  an  injury  which  causes  bruising  of  the  wall  of 
the  vein  and  the  subsequent  formation  of  a  thrombus  in  its  interior ;  it 
may  originate  in  connection  with  a  septic  wound ;  it  may  be  associated  with 
gout  or  rheumatism,  or  with  general  poisons,  such  as  alcohol  or  lead,  cir- 
culating in  the  blood  ;  or  it  may  follow  debilitating  diseases,  such  as  typhoid 
fever,  when  it  is  probably  of  an  infective  character.  It  most  frequently 
attacks  veins  which  are  already  unhealthy,  notably  those  that  are  varicose 
and  those  in  which  the  circulation  is  unduly  slow,  or  in  which  there  are 
eddies  in  the  blood  stream. 

Pathological  Changes. — The  changes  which  occur  in  the  vein  are 
thickening  of  its  wall,  proliferation  of  its  endothelial  lining,  swelling  of  the 
internal  coat,  and  early  formation  of  white  clot,  with  ultimate  blocking 
of  the  lumen  of  the  vessel.  The  clot  thus  formed  may  extend  upwards  to 
the  nearest  branch  ;  or,  if  a  branch  only  be  affected,  the  clot  may  reach 
the  main  vein  itself,  and  may  there  project  into  its  lumen.  As  a  result 
of  any  sudden  movement  this  projecting  portion  may  become  detached 
and  carried  on  by  the  blood  stream,  and  give  rise  to  an  embolus  ;  when 
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the  piece  so  detached  is  large  enough  to  block  the  pulmonary  artery, 
immediate  death  may  result.  The  later  history  of  the  primary  thrombus 
depends  upon  whether  or  not  sepsis  be  present ;  in  aseptic  cases  the  clot 
becomes  firmly  adherent  to  the  internal  coat,  remains  solid,  and  sub- 
sequently becomes  partly  absorbed  and  partly  converted  into  new  tissue. 
In  the  process  of  organization,  new  venous  spaces  are  very  often  formed, 
and  extend  through  the  clot  from  one  end  to  the  other  ;  the  result  of  the 
organisation  of  the  thrombus  is  that  the  lumen  of  the  vein  may  either  be 
restored  from  this  channelling  of  the  new  tissue,  or  the  vein  may  be  converted 
into  a  fibrous  cord.  Not  infrequently  earthy  salts  are  deposited  in  the 
thrombus  in  cases  of  long-standing  phlebitis,  so  that  little  hard  calcareous 
masses  are  formed  in  the  interior  of  the  vein,  which  are  adherent  to  the  walls 
and  are  usually  found  in  the  neighbourhood  of  the  valves  ;  these  are  often 
spoken  of  as  phkbolitJis.  When  the  clot  is  septic,  pyaemia  is  very  apt  to 
occur ;  this  has  already  been  described  in  connection  with  that  disease. 
(See  Part  I.,  Chap.  X.) 

Symptoms. — The  disease  may  run  an  acute,  sub-acute,  or  chronic  course. 
Acute  phlebitis  is  generally  a  septic  affection.  It  is  accompanied  by  high 
temperature,  diffuse  redness  of  the  skin  over  the  vein,  and  cedema  of  the 
tissues  in  its  vicinity ;  later  on,  when  the  thrombus  breaks  down,  septic  emboli 
are  formed  and  pyaemia  develops.  Between  the  acute  and  the  chronic 
forms  there  are  all  sorts  of  gradations.  In  a  typical  case  of  phlebitis.,, 
it  is  usual  to  find  pain  and  tenderness  in  the  part,  and  the  formation  of  a 
hard  cord  in  the  course  of  the  vein,  with  redness  or  dusky  discoloration 
of  the  skin  over  it ;  the  patient  is  otherwise  well  and  there  may  be  little  or 
no  pyrexia.  These  are  the  cases  in  which  the  greatest  care  should  be 
taken  in  the  treatment,  because  the  patient  is  apt  to  under-rate  the  dangers, 
and  there  is  often  much  difficulty  in  persuading  him  to  lie  up.  The  great 
danger  in  these  sub-acute  and  chronic  cases  is  the  detachment  of  a  portion 
of  clot,  and  immediate  death  from  pulmonary  embolism.  Another  danger 
is  that  constant  movement  may  lead  to  the  gradual  spread  of  the  thrombus, 
and,  as  a  result,  to  serious  interference  with  the  venous  return  and  possibly 
pulmonary  embolism  later. 

CEdema  is  also  a  frequent  sequel  of  phlebitis  and  thrombosis  in  the 
larger  veins.  How  far  it  is  merely  a  mechanical  effect  of  the  interference 
with  the  flow  of  the  blood,  and  how  far  it  is  due  to  an  altered  and  leaky 
condition  of  the  capillaries,  or  to  increased  lymph  formation  or  diminished 
lymph  removal,  are  points  which  are  still  under  discussion.  In  any  case  it 
can  hardly  be  a  purely  mechanical  effect. 

Treatment. — In  the  treatment  of  phlebitis  and  thrombosis  it  is,  in  the 
first  instance,  important  to  determine  whether  the  case  is  one  of  true  septic 
phlebitis  or  one  in  which  there  is  no  risk  of  the  clot  breaking  down.  In  the 
first  case  the  danger  is  pyaemia ;  in  the  second,  pulmonary  embolism  or 
extension  of  the  inflammation  to  the  main  veins  and  subsequent  severe 
cedema  of  the  limb  below. 
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(a)  Acute  Septic  Phlebitis.— The  treatment  of  acute  septic  phlebitis 
has  already  been  referred  to  in  speaking  of  the  treatment  of  pyaemia  (see 
Part  I.,  Chap.  X.);  the  vein  must  be  exposed  well  on  the  proximal  side  of 
the  thrombus,  as  far  from  the  affected  spot  as  is  judicious,  tied  in  two  places 
and  divided  between  the  ligatures.  An  incision  must  then  be  made  over  the 
seat  of  the  inflammation,  the  pus  around  the  vein  evacuated  and  the  part 
containing  the  thrombus  excised ;  if  that  be  impossible,  the  vein  should  be 
opened  and  the  clot  thoroughly  removed  by  scraping  and  irrigation.  Any 
branch  that  is  patent  should  also  be  cut  off  by  ligature  and  division.  It  is 
very  important  not  to  be  content  with  simply  tying  the  main  vein,  because  the 
septic  clot  may  spread  to  other  veins  and  may  thus  get  into  the  circulation 
again  in  a  somewhat  roundabout  way.  We  need  not  go  further  into  the 
treatment  of  septic  thrombosis ;  the  reader  should  refer  to  the  chapter  on 
pyaemia  (Part  I.,  Chap.  X.). 

(b)  Sub-acute  and  Chronic  Phlebitis.— In  sub-acute  or  chronic 
phlebitis,  occurring,  for  example,  in  varicose  veins,  the  first  essential 
is  to  avoid  the  risk  of  the  clot  becoming  detached  and  being  carried 
into  the  general  circulation.  The  patient  should  be  rigidly  confined  to  bed, 
and  the  affected  limb  put  on  a  suitable  splint  and  somewhat  elevated ;  the 
dangers  of  the  affection  should  be  clearly  explained  so  as  to  ensure  that 
the  patient  shall  keep  quiet  and  avoid  any  muscular  exertion  which  would 
tell  on  the  inflamed  vein. 

For  the  relief  of  the  pain  and  in  order  to  try  to  arrest  the  inflammation, 
cold  should  be  applied  in  the  first  instance ;  this  may  be  in  the  form  either  of 
an  ice-bag,  or,  in  old  and  feeble  people,  of  lead  and  opium  lotion.1  When 
the  pain  is  very  intense  and  cold  does  not  relieve  it,  and  particularly  if  the 
patient  be  weakly,  warm  fomentations  should  be  substituted.  Of  these 
two  applications,  warm  fomentations  used  soon  after  the  commencement 
of  the  disease  are,  as  a  rule,  more  effectual  both  in  relieving  the  pain  and 
arresting  the  inflammation.  When  the  pain  is  severe,  the  administration  of 
opium  may  be  called  for ;  digitalis  is  also  useful  in  the  acute  stage  when 
there  are  no  symptoms  to  contra-indicate  it.  After  the  acute  pain  has 
subsided,  glycerinmn  belladonna  (B.P.)  should  be  smeared  thickly  but  very 
gently  over  the  part,  and  a  layer  of  cotton  wool  applied  outside.  Care 
must  be  taken  in  applying  this  merely  to  spread  it  over  the  surface  of 
the  skin  without  employing  friction ;  otherwise  there  is  a  risk  of  disturbing 
the  clot. 

The  limb  should  be  kept  at  rest  for  three  weeks  at  the  very  least.  It 
takes  about  that  time  for  a  clot  to  become  organised  and  adherent  to  the 
wall  of  the  vessel  in  which  it  lies,  and  before  this  time  has  elapsed  there  is 
always  a  risk  that  movement  may  lead  to  its  detachment.  In  the  clinical 
history  of  phlebitis,  especially  when  it  is  associated  with  gout  or  with 
varicose  veins,  it  is  not  infrequently  found  that  after  the  lapse  of  a  week 
or  ten  days,  when  the  patient  is  apparently  getting  better,  there  is  a  fresh 

1  Tinct.  Opii  m.x-xx,  Liq.  plumb,  subacet.  dil.  ad  3j- 
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extension  of  the  disease ;  therefore  the  period  for  which  the  patient  is  kept 
in  bed  must  be  reckoned  from  the  appearance  of  the  last  extension  of 
this  kind  and  not  from  the  first  onset  of  the  disease.  Hence,  it  is  not 
uncommonly  necessary  in  cases  of  inflamed  varicose  veins  to  keep  a  patient 
at  rest  for  six  weeks  or  longer. 

Apart  from  the  risk  of  detachment  of  the  clot,  it  is  commonly  found 
that,  if  the  patient  be  allowed  to  get  up  too  soon,  the  result  is  immediate 
extension  of  the  phlebitis,  and  the  only  effect  of  attempting  to  hasten  matters 
is  thus  to  cause  very  considerable  delay.  In  phlebitis  occurring  in  varicose 
veins  the  process  may  often  be  cut  short  by  tying  the  vein  well  above 
the  thrombosed  area  and  then  excising  the  thrombosed  portion ;  this  is 
the  best  treatment  to  adopt  under  the  circumstances. 

Gouty  Phlebitis. — When  there  is  any  gouty  tendency,  the  appropriate 
constitutional  treatment  for  gout  must  be  adopted.  A  very  good  local 
application  to  inflamed  and  thrombosed  veins  is  that  recommended  by 
Dr.  Burney  Yeo  for  inflamed  gouty  joints,  viz.  a  lotion  containing  half 
an  ounce  of  bi  carbonate  of  soda  (in  crystals)  and  two  drachms  of  laudanum 
to  ten  ounces  of  water.  A  portion  of  this  should  be  mixed  with  an  equal 
quantity  of  hot  water,  and  pieces  of  lint  or  soft  linen  thoroughly  wetted  with 
it  should  be  freely  applied  to  the  affected  part  and  some  of  the  hot  lotion 
poured  over  the  dressing,  which  should  then  be  covered  with  oiled  silk  over- 
lapping it  in  all  directions,  and  enveloped  in  cotton  wool. 

If  the  phlebitis  be  associated  with  an  acute  attack  of  gout,  it  is  a  good 
plan  to  combine  the  administration  of  colchicum  with  a  saline  aperient, 
such  as  sulphate  of  magnesia.  Dr.  Burney  Yeo  gives  the  following  useful 
formula  : 

1$.    Magnesii  sulphatis,        -       -       -       -       -  ih  oz. 

Magnesia;  levis,     -------    2  drachms. 

Potassii  citratis,  -       -       -       -       -       -    4  ,, 

Tinct.  sem.  colchici,      -       -       -       -       -       -    2  ,, 

Aq.  carui,  -       -       -       -       -       -       ad  8  oz. 

M.  ft.  mist.  Two  tablespoonfuls,  with  two  of  hot  water,  every  three  hours  until  the 
bowels  have  been  freely  relieved. 

The  sulphate  of  magnesia  may  be  omitted  after  the  bowels  have  been 
well  relieved,  and  when  the  pain  has  to  a  great  extent  subsided  the  mixture 
may  be  taken  thrice  daily,  but  it  is  well  to  give  each  morning  a  dose  of  the 
original  mixture  to  ensure  the  proper  evacuation  of  the  bowels.  The  same 
authority  gives  the  following  formula  for  use  when  there  is  reason  to  avoid 
the  use  of  colchicum  and  when  no  aperient  action  is  called  for : 

ty.    Sodii  salicylatis,  -------  2  drachms. 

Lithii  salicylatis,  -       -       -       -       -       -       -  40  grains. 

Potassii  citratis,   4  drachms. 

Tinct.  zingib.,  -       -   20  minims. 

Aq.  cinnam.,  -       -       -       -       -       -    ad  8  oz. 

M.  ft.  mist.  Two  tablespoonfuls  every  two  or  three  hours  until  the  pain  is  relieved,  then 
•every  five  or  six  hours. 
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If  the  gout  be  of  the  chronic  form,  the  following  formula  given  by  Whitla 
is  useful : 

Potassii  iodidi,      -       -       -       -       -       -       -    2  drachms. 

Potassii  bicarbonatis,  6  „ 

Vini  colchici,        -------    2  „ 

Aq.  camphorae,  ad    12  oz. 

M.  ft.  mist.    A  tablespoonful  three  times  a  day  in  a  wineglassful  of  water  after  meals. 

The  diet  of  these  patients  will  require  careful  attention.  Fat,  starch,, 
and  sugar  should  be  reduced  to  a  minimum,  and  all  meals  should  be 
light,  simple,  and  easily  digestible.  For  fuller  details  upon  this  complex 
subject,  and  also  for  information  regarding  the  question  of  alcoholic  liquors, 
we  would  refer  the  reader  to  some  special  treatise  on  the  subject ;  he  may 
with  advantage  consult  the  section  on  Gout  in  Dr.  Burney  Yeo's  Manual  of 
Medical  Treatment} 

Rheumatic  Phlebitis. — Should  the  phlebitis  occur  as  a  complication  or 
sequela  of  acute  rheumatism,  or  in  a  person  of  a  very  pronounced  rheumatic 
tendency,  the  combined  administration  of  salicylate  of  soda  and  iodide  of 
potassium,  as  in  the  subjoined  formula,  will  be  useful  : 

Potass,  iodidi,  -------    2  drachms. 

Sodii  salicylatis,  -       -       -       -       -       -       -    I  ,, 

Syrupi  simp.,  -  ,  '  -       -       -.-       -       -    1  oz. 

Aq.  menth.  pip.,  -       -       -       •       -       -    ad     6  ,, 

M.  ft.  mist.    A  tablespoonful  thrice  daily. 

In  the  very  chronic  forms  the  following  prescription  recommended  by 
Whitla  is  useful  and  pleasant  to  take  : 

Jfy.    Sodii  iodidi,  .......    2  drachms. 

Sodii  bicarb.,        -       -       -       -       -       -       -4  ,i 

Potassii  bicarb.,     -       -       -       -       -       -       -    I  oz. 

Liq.  arsenicalis,     -       -       -       -       -       -       -  1^  drachms. 

Dec.  sarsae  comp.  -       -       -       -       -    ad   20  oz. 

M.  ft.  mist.  A  small  tablespoonful  in  a  claretglassful  of  effervescing  potash  water  three 
times  a  day  after  meals. 

Post-typhoid  Phlebitis,  etc. — In  cases  occurring  after  typhoid  fever  or 
debilitating  illnesses,  the  administration  of  tonics,  especially  iron  and 
arsenic,  are  advisable ;  after  the  acute  inflammation  has  subsided,  change 
of  air  is  beneficial.  When  the  affection  is  sub-acute,  as  for  instance  in 
gonorrhceal  rheumatism,  of  which  phlebitis  is  a  not  uncommon  complication, 
salicylate  of  soda,  quinine,  and  iron  are  often  of  great  value.  The  patient,  who 
is  generally  in  a  very  feeble  condition,  requires  judicious  feeding,  and  the 
state  of  the  bowels  should  be  attended  to,  saline  purges  being  given  as  often 
as  may  be  necessary,  especially  at  the  commencement  of  the  illness.  The 
general  condition  must  of  course  be  carefully  watched ;  should  repeated 
rigors  occur,  the  septic  character  of  the  phlebitis  becomes  apparent, 
and  the  treatment  appropriate  to  it  should  be  adopted  (vide  supra). 

1  Cassell  &  Company.  London,  1893. 
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Treatment  of  the  resulting  oedema. — As  a  sequel  to  phlebitis  of  the  main 
vein  of  a  limb  there  will  be  oedema  of  the  parts  below  the  block,  which  is 
often  very  marked  and  may  take  a  long  time  to  subside  completely.  The 
amount  and  duration  of  the  oedema  depend  mainly  upon  the  extent  of  the 
thrombosis  and  upon  whether  or  not  vessels  able  to  carry  on  the  circulation 
open  into  the  main  vein  above  the  seat  of  the  disease  ;  they  depend  also 
to  some  degree  upon  the  general  condition  of  the  patient,  the  nutrition  of 
the  tissues,  the  presence  of  anaemia,  etc.  Hence  the  treatment  does  not 
by  any  means  necessarily  come  to  an  end  when  the  phlebitis  passes  off. 

The  oedema  of  the  limb  which  follows  must  be  treated  by  the  ordinary 
methods,  namely,  pressure  and  massage.  The  employment  of  massage  in 
oedema  resulting  from  phlebitis  must  be  very  carefully  resorted  to.  It  should 
not  be  begun  too  early  or  carried  out  too  vigorously,  as  otherwise  fresh 
phlebitis  may  be  set  up.  In  any  case  it  is  well  not  to  commence  it  for  at  least 
a  couple  of  months  after  an  attack.  Should  no  fresh  attacks  occur  during 
that  time,  the  risk  of  lighting  up  fresh  inflammation  is  much  less,  and 
the  chance  of  detachment  of  the  clot  will  be  reduced  quite  to  a 
minimum  ;  even  then,  however,  the  massage  should  be  very  gently  employed 
in  the  immediate  neighbourhood  of  the  vein.  At  first  it  should  be  done  once 
a  day,  in  the  morning,  for  about  twenty  minutes,  the  frequency  and  length  of 
the  sittings  being  gradually  increased;  in  the  intervals,  the  limb  should 
be  firmly  bandaged  from  below  upwards,  and  should  be  kept  elevated  on 
every  possible  occasion  so  as  to  promote  the  circulation.  When  the  patient 
is  allowed  to  walk  about,  an  elastic  bandage  should  be  applied  from  the  foot  to 
above  the  seat  of  the  oedema,  and  this  should  be  put  on  before  he  leaves  his 
bed  and  after  the  employment  of  the  massage.  This  will  be  referred  to 
again  presently  in  speaking  of  the  treatment  of  varicose  veins. 

The  patient's  general  health  must  also  be  very  carefully  attended  to. 
Plenty  of  nourishing  food  must  be  given,  whilst  amongst  drugs  iron  and 
arsenic  are  the  most  useful. 

VARICOSE  VEINS. 

By  varix  or  varicose  veins  is  meant  a  condition  in  which  the  venous 
trunks  are  both  dilated  and  elongated.  The  lower  extremity  is  the  most 
usual  seat  of  the  disease,  but  varicose  veins  are  also  common  in  the  haemor- 
rhoidal  plexus, — where  they  are  known  as  piles, — and  in  the  pampiniform 
plexus, — where  the  affection  is  termed  varicocele.  When  they  occur  elsewhere, 
particularly  in  the  upper  arm,  they  are  usually  due  to  some  congenital  mal- 
formation, though  they  may  also  be  due  to  pressure  on  the  veins,  aneurysmal 
varix,  etc.  We  shall  only  deal  here  with  varicose  veins  in  the  leg ;  varix 
elsewhere  will  be  treated  of  in  connection  with  the  regions  in  which  it  occurs. 

CAUSES. — Varicose  veins  in  the  leg  may  be  met  with  at  almost  any 
period  of  life,  but  they  most  frequently  commence  between  the  ages  of  twenty 
and  thirty.    They  are  much  more  common  in  men  than  in  women — a  fact 
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explained  by  the  more  laborious  occupations  of  the  male  sex ;  heredity 
seems  to  play  an  important  part  in  the  occurrence  of  the  condition ;  anything 
which  interferes  with  the  circulation,  such  as  pregnancy,  may  also  lead  to  their 
production.  Occupations  involving  long-continued  standing,  especially  if 
associated  at  the  same  time  with  considerable  exertion,  are  very  liable  to  lead 
to  varicosity,  and  hence  it  is  extremely  frequent  among  shopmen,  barmaids, 
porters,  washerwomen,  etc.  Habitual  constipation,  the  use  of  tight  bands, 
such  as  garters  around  the  limb,  etc.,  are  also  very  common  accessory  causes. 
Gout  is  also  said  to  predispose  to  this  condition. 

PATHOLOGICAL  CHANGES.— Obstruction  to  the  circulation  alone, 
however,  though  it  usually  predisposes  to,  or  aggravates  existing  varix,  is  not 
necessarily  the  direct  cause  of  the  trouble.  Before  the  actual  develop- 
ment of  varicosity,  the  walls  of  the  veins  become  weakened  as  the  result 
of  some  chronic  inflammatory  condition  of  the  coats  of  the  vessels.  The 
first  changes  which  occur  in  the  veins  are  swelling  and  thickening  of  the 
walls,  which  lose  their  elasticity  and  become  so  weak  that  they  cannot 
resist  the  pressure  of  the  blood  from  above ;  the  result  is  distension  of  the 
wall  of  the  vein  and  incompetence  of  the  valves.  The  veins  also  elongate, 
and  after  a  time  stand  out  as  dilated  and  coiled  tubes.  The  distension  is 
usually  irregular,  being  greater  about  the  valves ;  when  the  veins  are  much 
convoluted,  neighbouring  coils  may  open  into  one  another,  and  thus  large 
blood  sacs  may  be  formed.  The  most  dilated  portions  may  distend  the 
thin  skin  over  them,  and,  indeed,  may  sometimes  burst  through  it. 

It  must  be  carefully  borne  in  mind  that  the  chief  agent  in  bringing 
about  the  dilatation  of  the  veins  is  the  pressure  due  to  the  weight  of  the 
column  of  blood  from  above,  which  is  unsupported  by  the  incompetent 
valves  ;  the  venous  pressure  from  below  is  trivial.  The  subcutaneous  tissue 
affords  no  real  support  to  the  veins,  and  when  the  valves  have  become 
incompetent  there  is  nothing  to  help  them  to  sustain  the  weight  of  the 
column  of  blood.  In  the  deeper  veins,  on  the  other  hand,  the  contraction 
of  the  muscles  drives  on  the  blood,  and  also  gives  support  to  the  walls 
of  the  veins  lying  beneath  and  among  them  ;  the  reason  that  prolonged 
standing  leads  to  varicosity  is  that  the  muscles  are  not  then  in  action, 
and  do  not  give  this  support  at  a  time  when,  the  patient  being  erect,  the 
full  weight  of  the  blood  column  tells  on  the  wall  of  the  veins.  It  is 
extremely  important  to  remember  the  importance  of  this  downward  pressure, 
as  it  bears  directly  on  treatment. 

VARIETIES. — From  the  point  of  view  of  treatment  we  may  divide 
varicose  veins  into  two  distinct  classes.  In  the  first  are  the  cases  in  which 
only  the  larger  subcutaneous  venous  trunks  are  dilated,  and  in  the  second 
are  those  in  which  there  is  a  markedly  varicose  condition  of  the  small 
veins  in  the  skin  itself,  with  or  without  dilatation  of  the  main  veins ;  the 
skin  of  the  affected  part  is  then  mottled  with  numerous  small  dilated 
venous  radicals.  This  latter  condition  is  the  one  most  likely  to  be  asso- 
ciated with  ulceration,  and  the  most  difficult  to  relieve. 
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COMPLICATIONS.— When  the  condition  is  marked,  there  is  often 
more  or  less  (edema  of  the  extremities,  which  results  in  part  from  the 
embarrassment  of  the  circulation  produced  by  long  standing  and  by  the 
absence  of  sufficient  muscular  movement  to  force  on  the  blood  in  the  limb, 
and  in  part  from  the  general  enfeeblement  of  the  tissues  as  the  result  of 
this  imperfect  nutrition.  In  the  earlier  stages  the  oedema  is  only  noticeable 
towards  the  end  of  a  long  day's  standing  and  hard  work,  and  is  most 
marked  about  and  just  above  the  instep  and  ankle  ;  this  oedema  quickly 
disappears  when  the  patient  lies  down. 

Again,  varicose  veins  are  especially  prone  to  inflammation,  and  phlebitis 
is  therefore  a  common  occurrence.  Varicose  veins  in  the  legs  are  also 
fertile  sources  of  eczema  and  ulceration  of  the  skin  :  this  point  has  been 
referred  to  in  connection  with  ulcers  (see  Part  I.,  Chap.  III.).  They  also 
cause  a  good  deal  of  pain  and  aching  in  the  limb,  in  the  early  period 
especially,  and  this  is  chiefly  noticeable  when  the  patient  first  gets  up  in 
the  morning,  when  it  is  often  accompanied  by  cramp ;  later  on  it  is 
chiefly  marked  in  the  evening  if  the  patient  has  been  standing  much 
during  the  day. 

TREATMENT. — The  treatment  of  varicose  veins  in  the  leg  may  be 
either  palliative  or  radical.  In  no  case  can  a  cure  of  the  affection  be 
correctly  spoken  of,  although  by  operative  means  a  very  marked  improve- 
ment in  the  condition  of  the  patient  may  be  effected — quite  sufficient  to 
warrant  the  operation  being  done  in  suitable  cases.  Even  in  the  case  of 
a  small  localised  mass  of  veins,  where  it  is  possible  to  eradicate  the 
affected  vessels  entirely  by  operation,  it  is  not  strictly  accurate  to  speak 
of  this  as  curative,  as  is  so  often  done.  The  tendency  to  varix  remains, 
and  there  can  be  no  guarantee  that  other  veins  will  not  become  affected. 
The  essential  object  of  the  treatment,  whether  palliative  or  radical,  is  to 
support  the  column  of  blood  and  take  off  the  downward  pressure  from  the 
weakened  venous  walls. 

An  operation  is  advisable  as  a  radical  measure  in  cases  where  the 
varicosity  is  not  very  extensive,  and  more  especially  where  the  enlarge- 
ment is  limited  to  one  vein  or  set  of  veins.  The  operation  is  also  neces- 
sary in  cases  of  young  men  entering  the  public  services  or  going  abroad 
to  hot  climates,  where  they  are  likely  to  have  much  standing  or  exertion. 
As  a  palliative  means  it  is  to  be  recommended  in  cases  of  extensive  varix, 
when  it  is  employed  with  the  view  of  rendering  the  patient  more  comfort- 
able, of  diminishing  or  arresting  the  spread  of  the  condition,  and  of  enabling 
him  to  wear  an  elastic  stocking  with  comfort  even  when  large  venous  areas 
are  affected.  Whenever  the  enlargement  affects  the  veins  above  the  knee, 
operation  is  indicated,  both  in  order  to  cut  off  the  blood-column  and  also 
to  obviate  the  necessity  of  wearing  a  bandage  above  the  knee — a  most 
irksome  thing.  It  is  also  advisable  in  cases  in  which  there  have  been 
frequent  attacks  of  phlebitis,  or  in  which,  even  without  actual  phlebitis,  the 
veins  are  the  cause  of  much  pain  or  aching.    Where  there  is  ulceration  of 
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the  limb  ligature  and  removal  of  the  veins  is  often  of  value  after  the 
ulcer  has  healed,  as  it  tends  to  prevent  recurrence  (see  Part  I.,  Chap.  III.). 
Excision  of  the  inflamed  veins  during  the  acute  stage  is  also  indicated  in 
phlebitis  associated  with  varicose  veins  (see  p.  281). 

Non-operative  measures  are  indicated  when  the  patient  objects  to  an 
operation,  when  the  varicosity  is  slight,  is  not  extending,  or  is  easily 
controlled  by  supporting  bandages,  or  when  the  condition  is  extremely 
extensive  and  when  the  cutaneous  veins  are  essentially  the  seat  of  the 
enlargement. 

Radical  Treatment. — We  shall  discuss  first  the  operative  treatment 
of  varicose  veins,  in  which  the  object  is  to  shut  off  the  downward  blood 
pressure  as  far  as  possible  and  to  obliterate  the  main  vessels  affected. 
When  the  disease  is  not  limited  to  the  leg,  but  extends  into  the  thigh 
and  affects  the  internal  saphenous  vein  up  to  the  groin,  radical  measures 
are  especially  advisable,  because  in  these  cases  the  valves  are  incom- 
petent, and  offer  no  support  at  all  to  the  column  of  blood,  and  there 
is  a  tendency  for  the  varicosity  to  extend  to  all  the  superficial  veins 
of  the  limb.  Under  such  circumstances  the  important  point  is  first  to 
block  the  internal  saphena  close  to  its  junction  with  the  femoral  vein.  At 
first  sight  this  would  seem  likely  to  increase  the  varicosity  by  interfering 
with  the  return  of  the  venous  blood,  but,  as  a  matter  of  fact,  the  blood 
pressure  from  below  is  so  slight,  and  there  are  so  many  communications 
with  the  deeper  veins,  that  the  application  of  the  ligature  does  not  do 
anything  like  the  harm  done  by  the  weight  of  the  column  of  blood  after 
the  valves  have  become  incompetent. 

Some  surgeons  advocate  the  removal  of  a  portion  of  the  internal  saphena 
high  up  in  all  cases  of  varicose  veins  of  the  leg,  but  that  seems  hardly 
necessary  when  the  vein  is  not  dilated  in  the  thigh  and  the  valves 
are  still  competent.  But  when  the  vein  is  affected  in  this  situation  it 
should  certainly  be  obliterated  as  high  up  as  possible.  Some  surgeons,  in 
Germany  especially,  are  content  with  the  removal  of  the  saphena  at  the 
groin,  and  leave  the  other  enlarged  veins  untouched ;  it  must,  however,  be 
borne  in  mind  that  the  superficial  and  deep  veins  communicate  at  other 
points,  especially  behind  and  at  the  inner  side  of  the  knee,  and  in  the 
upper  part  of  the  leg,  and  that  therefore  the  downward  pressure  upon  the 
veins  of  the  leg  is  not  entirely  cut  off  by  the  obliteration  of  the  saphena 
alone.  It  is  a  good  rule,  therefore,  not  only  to  excise  a  portion  of  the 
saphena  as  high  up  as  possible,  but  also  to  look  for  and  remove  any 
masses  of  enlarged  veins  about  the  knee  or  popliteal  space,  and  also  any 
similar  groups  in  the  leg,  more  particularly  when  they  are  much  dilated 
and  threaten  to  burst  through  the  skin  ;  any  dilatations  at  the  points  of 
junction  of  a  number  of  veins  should  also  be  taken  away.  Hence,  in  an 
ordinary  case,  besides  the  removal  of  the  internal  saphena,  there  may  be 
five  or  six  other  places  in  which  the  veins  should  be  excised. 

Excision  of  Veins. — As  a  preliminary  to  operation  in  all  cases  the  veins 
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should  be  marked  out  before  the  patient  is  placed  under  the  anaesthetic; 
this  is  best  done  by  a  solution  of  nitrate  of  silver.  The  best  plan  is 
to  draw  a  line  over  the  portions  of  the  veins  to  be  removed,  with  a 
camel's  hair  brush  dipped  in  a  solution  of  nitrate  of  silver  (30  to  60 
grains  to  the  ounce)  the  day  before  the  operation,  when  the  patient  is  in 
the  upright  position,  and  then  to  leave  the  part  exposed  to  the  light.  In 
this  way  a  sufficient  staining  of  the  skin  is  obtained,  which  will  not  be 
effaced  by  the  most  energetic  disinfection.  If  an  ordinary  flesh  pencil  or 
aniline  dye  be  used,  the  stain  is  almost  sure  to  be  rubbed  off,  especially 
by  the  turpentine,  while  the  skin  is  being  disinfected.  On  no  account 
should  a  stronger  solution  be  employed  than  the  one  recommended  above, 
or  blistering  or  even  deep-seated  sloughing  of  the  skin  may  result.  This 
definition  of  the  veins  to  be  excised  is  a  most  important  point ;  much  time 
is  saved,  and  bleeding  often  avoided  by  its  use. 

The  operation  consists  in  the  removal  of  a  portion  of  the  veins  at  the 
various  points  thus  marked  out.  The  larger  the  portions  removed  at  any 
one  point,  and  the  more  branches  that  can  be  included  in  the  area  of  the 
operation  the  better.  Strict  asepsis  is  imperative,  for  the  slightest  amount 
of  suppuration  occurring  along  the  stitch  tracks  may  entirely  vitiate  the 
success  of  the  operation,  either  from  septic  thrombosis  or  by  leading  to  a 
septic  condition  of  the  wound,  which,  owing  to  the  varicose  condition  of 
the  parts,  will  be  very  slow  in  healing. 

The  limb  should  first  be  shaved  and  most  thoroughly  disinfected  in 
the  manner  already  described  (see  Part  I.,  p.  161).  After  the  patient  has 
been  anaesthetised,  the  limb  is  raised,  rotated  outwards,  the  knee  flexed 
and  steadied  upon  a  suitable  sandbag,  and  an  incision  two  or  three  inches 
in  length  made  over  the  portion  of  the  vein  to  be  removed.  The  group 
of  veins  highest  up  the  limb  should  be  first  removed ;  for  example,  the 
first  operation  should  be  the  removal  of  the  internal  saphena  close  to  the 
groin,  those  about  the  knee  and  leg  being  excised  after  this  is  done.  If 
it  be  intended  to  remove  a  mass  of  tortuous  and  dilated  veins  completely, 
the  incision  may  be  a  semicircular  one,  but  care  must  be  taken  not  to 
raise  too  large  a  flap,  as  the  skin  is  usually  so  extremely  thin  over  the  vein 
drat  there  is  danger  of  its  sloughing  from  want  of  proper  blood  supply. 
When  a  long  straight  portion  of  the  vein  is  to  be  removed  (as  in  the  case 
of  the  internal  saphena),  the  incision  should  lie  directly  over  the  long  axis 
of  the  vein.  When  only  small  portions  of  a  vein  are  to  be  excised,  the 
incision  may  either  be  made  directly  over  the  portions  to  be  removed,  or 
it  may  run  somewhat  obliquely  to  the  long  axis  of  the  vessel.  The 
skin  incision  must  be  made  cleanly  with  a  very  sharp  scalpel,  and  at  right 
angles  to  the  surface  of  the  skin,  and  care  must  be  taken  not  to  go  so 
deep  as  to  wound  the  vein.  The  difficulty  of  the  operation  is  greatly 
increased  if  any  accidental  puncture  of  the  vein  should  occur  ;  as  long  as 
this  is  avoided  the  operation,  though  somewhat  tedious,  is  fairly  simple. 

After  the  skin  and  fat  have  been  divided,  the  vein  is  seen  to  stand  out, 
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usually  irregularly,  as  it  is  tied  down  by  bands  of  fibrous  tissue  running 
across  it  from  the  deep  surface  of  the  skin.  These  bands  must  be 
divided,  and  then  by  means  of  a  few  touches  with  the  point  of  the  knife 
the  skin  is  raised  from  the  dilated  vein.  In  doing  this,  care  must  be 
taken  not  to  bruise  the  edges  of  the  delicate  skin  by  holding  them  tightly 
with  strong  forceps ;  the  latter  should  only  be  used  for  just  raising  the 
edges  of  the  skin,  and  as  soon  as  sufficient  has  been  liberated,  the  skin 
should  be  grasped  between  the  finger  and  thumb,  so  as  to  avoid  any 
undue  compression  of  it.  When  the  skin  has  thus  been  raised  from  the 
veins,  the  separation  of  the  latter  from  the  cellular  tissue  in  which  they 
lie  is  readily  effected  by  means  of  a  suitable  blunt-pointed,  fine  dissector, 
(see  Fig.  77).  Care  must  be  taken  not  to  include  any  branches  of  nerves 
in  the  ligature  along  with  the  vein,  or  great  pain  may  result.  When  the 
vein  and  all  its  branches  have  been  isolated  throughout  the  whole  length 
of  the  incision,  a  pair  of  pressure  forceps  should  be  put  on  the  upper  end, 
another  on  the  lower  portion,  and  others  on  all  the  branches,  the  veins 
being  pulled  out  of  their  bed,  so  that  as  much  as  possible  is  removed. 
The  vein  is  then  cut  away  between  the  various  clamps,  each  separate 
branch  tied  with  fine  catgut  and  the  forceps  removed.  A  piece  of  gauze 
dripping  with  a  1-2000  sublimate  solution  is  thrown  over  the  wound,  and 
then  the  next  group  of  veins  is  dissected  out ;  by  proceeding  to  excise  the 
remaining  veins  before  sewing  up  the  first  wound,  time  is  allowed  for  all 
bleeding  to  become  permanently  arrested — a  very  important  element  of 
success  in  attaining  primary  union  in  these  cases. 

As  a  rule  no  tourniquet  is  used  ;  the  oozing  which  takes  place  after  its 
removal  more  than  counterbalances  the  advantages  of  the  bloodless  method 
by  interfering  with  the  proper  union  of  the  wound.  There  are,  however, 
certain  cases  in  which  it  may  usefully  be  employed,  as,  for  instance,  when 
the  operation  is  undertaken  for  the  relief  of  varicose  ulcer,  in  which  the  veins 
are  adherent  to  the  skin,  and  the  latter  is  much  thickened  and  extremely 
difficult  to  dissect  off  without  damaging  the  veins.  When  a  tourniquet 
is  employed,  a  portion  of  the  vein,  with  the  skin  lying  immediately  over 
it,  may  be  freely  excised,  and  the  open  ends  of  the  vein  picked  up  in 
the  wound  and  secured  by  ligatures. 

When  all  the  different  masses  of  veins  have  been  thus  removed,  the 
various  wounds  are  carefully  dried  and  their  edges  united  with  the  finest 
silk  threaded  on  a  fine  needle.  If  the  operation  be  carefully  done,  there 
will  be  little  or  no  blood  lost,  but  in  all  cases  it  is  important  to  let  the 
wound  become  quite  dry  before  it  is  sewn  up.  Care  must  be  taken  to  see 
that  the  thin  skin  does  not  curl  inwards  during  the  suturing ;  the  suture 
used  should  be  the  ordinary  buttonhole  one  described  in  Part  I.,  p.  158; 
no  drainage  tube  is  necessary.  The  usual  cyanide  gauze  dressings  are  then 
applied  and  the  limb  put  up  on  a  light  splint — preferably  a  Gooch's  or 
Croft's  splint — to  prevent  bending  of  the  knee,  and  the  whole  limb  should 
be  slightly  elevated.    The  dressing  at  the  groin  over  the  upper  part  of  the 
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saphena  vein  is  apt  to  become  detached  by  the  movements  of  the  patient, 
and,  therefore,  after  the  gauze  dressing  has  been  applied,  the  skin  around 
is  dried,  and  a  piece  of  dry  gauze  one  layer  thick  is  laid  over  the  dressing 
and  the  skin  around  and  fixed  down  by  collodion.  Outside  this  some 
more  dressing  is  applied  in  the  ordinary  manner. 

Affer-ircatment. — The  dressings  are  left  unchanged  for  about  ten  days. 
At  the  end  of  that  time  the  stitches  may  be  removed,  collodion  dressings 
applied,  and  the  limb  replaced  on  the  splint,  which  should  be  kept  on  for 
about  three  weeks.  The  patient  should  not  be  allowed  to  get  up  until 
about  three  weeks  have  elapsed,  in  case  thrombosis  should  have  occurred 
above  the  ligatures,  when  there  will  be  a  risk  of  detachment  of  clots  if  he 
begins  to  move  about  too  soon. 

If  both  legs  be  affected,  it  is  exceedingly  irksome  to  the  patient  to 
have  the  two  limbs  put  upon  splints  at  the  same  time ;  therefore,  if  the 
affection  be  very  marked  in  both  limbs,  it  is  best  to  operate  upon  one  at  a 
time,  the  second  operation  being  done  about  ten  days  or  a  fortnight  after 
the  first.  This  has  the  additional  advantage  that  if  many  veins  have  to  be 
excised,  the  length  of  time  occupied  by  the  operation  is  materially  shortened. 
The  operation  is  generally  tedious,  and  it  is  not  uncommon  for  it  to  last 
upwards  of  an  hour  upon  each  leg.  If,  on  the  other  hand,  the  affection 
be  only  slight,  and  very  few  veins  have  to  be  removed,  or  if  it  be  severe 
in  one  limb  and  very  slight  in  the  other,  both  may  be  operated  upon  at  once, 
and  if  the  affection  be  very  limited  no  splint  need  be  applied,  the  limb  being 
merely  enveloped  in  a  thick  mass  of  cotton  wool,  which  will  hinder  the  move- 
ment of  the  knee  ;  the  limb  may  be  kept  steady,  if  necessary,  by  being 
placed  between  sandbags  with  a  sheet  or  towel  over  it.  If  one  limb  be 
affected  badly  and  the  other  only  slightly,  a  splint  may  be  put  upon  the  bad 
limb,  and  the  other  treated  as  above. 

When  the  patient  gets  up  it  is  well  to  apply  a  bandage  from  the  foot 
upwards  to  support  the  veins,  but  this  should,  in  the  first  instance,  be 
simply  an  ordinary  cotton  or  flannel  bandage,  and  not  an  elastic  one ;  it 
should  be  put  on  before  getting  up  in  the  morning.  When  the  varicosity  has 
not  been  very  marked,  and  the  affected  veins  have  been  almost  completely 
extirpated,  this  bandage  may  be  left  off  after  three  or  four  weeks  and  no 
further  apparatus  is  necessary ;  where,  on  the  other  hand,  the  operation  has 
only  been  to  a  certain  extent  palliative,  that  is  to  say,  where  the  varicosity  is 
very  extensive  and  all  the  veins  have  not  been  dealt  with,  it  is  advisable  to 
order  a  light  elastic  stocking  or  bandage  to  be  worn  in  the  manner  to  be 
described  below.  After  these  operations,  massage  and  exercises  designed  to 
improve  the  nutrition  of  the  muscles  should  be  practised,  and  the  patient 
should  be  strongly  warned  against  prolonged  standing,  lifting  heavy  weights, 
and  so  forth;  active  exercise,  walking,  bicycling,  etc.,  should  not  be  prohibited, 
however,  provided  it  be  not  carried  to  excess.  The  bowels  should  be  kept 
well  opened. 

Numerous  other  methods  of  dealing  with  varicose  veins  by  operation  have 
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been  described,  such  as  simple  ligature,  subcutaneous  ligature,  or  the  injection 
of  irritants  either  into  or  around  the  vein,  but  none  of  them  are  in  any  way 
preferable  as  regards  results  to  the  methods  which  we  have  just  described, 
and  they  all  possess  disadvantages  which  the  excision  method  does  not. 

Palliative  Treatment. — The  palliative  treatment  consists  primarily  in 
looking  for,  and,  if  possible,  removing  any  local  or  constitutiojial  cause  which 
predisposes  to  the  varix ;  and,  secondly,  in  supporting  the  dilated  veins  by 
suitable  apparatus.  All  constricting  bands,  such  as  garters,  should  be  inter- 
dicted, the  stockings  being  suspended  instead  of  gartered,.  If  constipation  be 
present  it  must  be  remedied  by  appropriate  means,  such  as  the  use  of  cascara, 
belladonna,  strychnine,  etc.  When  the  trouble  is  due  to  pregnancy,  the 
recumbent  position  should  be  assumed  as  much  as  possible,  so  as  to  diminish 
the  pressure  on  the  large  veins.  In  fact,  anything  that  is  found  to  be  causing 
pressure  on  the  veins  should  be  relieved  or  removed. 

In  addition  to  the  removal  of  pressure,  steps  must  be  taken  to  relieve 
the  congestion  of  the  extremity,  and  to  facilitate  the  flow  of  blood  through 
the  affected  veins.  While  the  patient  is  at  rest  the  limb  should  be  kept 
elevated  so  as  to  aid  the  return  of  blood,  and  to  diminish  any  cedema 
present.  It  is  unnecessary,  except  in  very  severe  cases,  to  confine  the 
patient  to  bed  or  even  to  the  couch  for  this  purpose,  but  whenever  there 
is  an  opportunity  of  sitting  down,  the  limb  should  be  placed  on  a  suitable 
rest  at  a  higher  level  than  the  pelvis.  If  this  can  be  done  frequently 
during  the  day,  it  will  do  a  good  deal  to  prevent  increase  of  the  affection. 
The  return  of  the  blood  may  be  still  further  facilitated  by  gentle  massage 
of  the  limb  from  the  foot  to  the  groin.  The  rubbing  should  be  very 
gently  applied,  otherwise  it  is  apt  to  cause  injury  to  the  delicate  walls 
of  the  veins,  and  may  lead  to  phlebitis  and  thrombosis.  All  that  is 
necessary  is  merely  to  rub  the  limb  in  the  upward  direction  with  the  open 
hand,  which  should  be  well  oiled.  Active  exercise  in  moderation  is  also  of 
great  value ;  moderate  walking,  bicycling,  horse-riding,  and  golf  may  be 
indulged  in  without  any  fear  of  aggravating  the  disease,  but  the  exercise 
should  not  be  persisted  in  for  too  long  at  a  time,  and  it  should  be  varied 
as  much  as  possible.  The  muscular  contractions  involved  in  these  exercises 
help  to  force  the  blood  onwards  through  the  veins,  while  the  exercise  keeps 
the  patient  in  better  condition,  makes  him  less  flabby  and  prevents  him  from 
putting  on  too  much  fat.  The  point  that  should  be  specially  provided  against 
is  continued  standing,  or  sitting  with  the  legs  in  the  dependent  position. 

These  methods,  however,  are  but  accessories  to  the  most  important 
part  of  the  palliative  treatment,  namely,  mechanical  support  to  the  veins. 
The  support  usually  employed  takes  the  form  of  bandages  or  stockings 
containing  elastic  material,  which  aim  at  supporting  the  vein  and  exerting 
equable  pressure  from  below  upwards.  Formerly,  localized  pressure  was 
employed  over  isolated  veins  by  means  of  pads  and  strapping,  but  this  is 
now  practically  abandoned  in  favour  of  more  uniform  compression  of  the 
whole  limb  by  bandages  or  stockings. 
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The  India-rubber  Bandage  (Martin's). — Of  these  two  forms  of  compres- 
sion the  better  is  the  application  of  a  bandage,  for  by  its  means  the  pressure 
can  be  varied  at  will,  and  can  be  so  regulated  that  it  is  uniform  and  is 
always  exerted  in  the  right  direction.  An  elastic  stocking,  on  the  other 
hand,  unless  it  be  made  with  extreme  accuracy,  is  apt  somewhere  to  press 
injuriously  on  the  limb,  and  the  compression  does  not  vary  according  to 
the  needs  of  the  case ;  the  stocking,  as  usually  made,  constricts  the  limb 
at  the  upper  part,  and  so  actually  aggravates  the  mischief  it  is  designed  to 
alleviate.  Of  bandages,  the  best  is  Martin's  para-rubber  bandage,  perforated 
with  numerous  holes  so  as  to  provide  for  the  escape  of  the  perspiration. 
It  is  certainly  the  cheapest  and  best  form  of  bandage  upon  the  market; 
it  is  not  so  soon  destroyed  by  use  as  elastic  webbing,  and  it  can  be  kept 
much  cleaner.  It  should  be  applied  the  first  thing  in  the  morning  while 
the  patient  is  still  in  the  recumbent  position,  and  should  reach  from  the 
instep,  just  behind  the  root  of  the  toes,  to  just  above  the  upper  limit  of 
the  affected  veins.  Before  the  bandage  is  put  on,  the  limb  should  be 
washed,  thoroughly  dried  and  powdered  either  with  starch  powder  or  with 
equal  parts  of  oxide  of  zinc  and  starch.  Many  patients  cannot  bear  the 
elastic  bandage  applied  directly  to  the  skin  ;  the  perspiration  is  confined, 
and  eczema  or  intolerable  pruritus  is  very  apt  to  be  set  up.  A  white  silk 
or  cotton  stocking  should  therefore  first  be  drawn  smoothly  over  the  limb  ; 
it  is  well  to  order  that  this  shall  be  washed  at  home  so  as  to  avoid  any 
risk  of  irritation  from  chemicals  employed  at  the  laundry.  The  bandage  is 
best  applied  over  the  stocking  in  the  ordinary  spiral  form,  care  being  taken 
not  to  put  it  on  too  tightly,  but  simply  to  unroll  it  around  the  limb.  A 
little  swelling  of  the  limb  is  sure  to  occur  when  the  patient  gets  up,  and 
this  renders  the  bandage  sufficiently  tight,  whereas,  if  it  be  put  on  tightly 
at  first,  the  pressure  would  soon  become  intolerable.  Indeed,  even  when 
put  on  loosely,  many  patients  find  it  necessary  towards  the  middle  or 
latter  part  of  the  day  to  remove  and  readjust  it  because  it  becomes  too 
tight.  The  final  turn  of  the  bandage  either  above  or  below  the  knee,  as 
the  case  may  be,  must  not  be  drawn  tight,  as  otherwise  it  will  act  as  a 
garter  and  will  constrict  the  limb.  The  pressure  must  be  uniform,  and  if 
it  varies  at  all  it  must  be  greatest  at  the  foot,  gradually  decreasing  as  the 
knee  is  reached. 

The  cheapness,  the  durability,  and  the  readiness  with  which  it  can  be 
adjusted  to  alterations  in  the  size  of  the  limb  make  this  form  of  rubber 
bandage  the  most  widely  popular  one  that  we  have  at  our  command.  It 
is  especially  suitable  for  hospital  patients,  and  in  private  practice  should 
always  be  employed  where  any  great  muscular  exertion,  such  as  walking, 
riding,  shooting,  or  the  like  is  being  practised  by  the  patient. 

At  bedtime  the  bandage  should  be  left  off,  and  it  is  always  well  to 
sponge  it  thoroughly  over  so  as  to  remove  all  traces  of  perspiration,  and 
then  to  hang  it  up  to  dry.  Used  in  this  way  it  causes  a  minimum  amount 
of  irritation. 
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Elastic  Bandages. — Some  patients  cannot  bear  Martin's  bandage  for 
any  length  of  time,  even  over  a  stocking,  and  in  that  case  an  elastic 
webbing  bandage  will  suit  them  better.  This  has  the  advantage  that  it  is 
much  more  porous  and  much  more  comfortable  to  the  limb,  but  it  is  less 
easy  to  apply  owing  to  its  greater  rigidity,  it  very  quickly  wears  out, 
and  will  not  stand  much  washing ;  as  it  requires  frequent  washing,  because 
it  readily  becomes  foul  from  the  absorption  of  the  sweat,  it  is  a  much 
more  expensive  bandage  than  Martin's. 

Elastic  Stockings. — Woven  elastic  stockings,  made  for  each  individual 
patient,  are  very  largely  worn,  and  no  doubt,  for  those  who  have  no 
one  hand  to  bandage  the  limb,  they  are  the  most  satisfactory 
method  of  treatment.  They  do  not,  however,  give  nearly  such  good 
support  as  Martin's  bandage.  They  are  seldom  made  to  fit  the  limb  quite 
accurately,  and  instrument  makers  constantly  make  them  somewhat  narrower 
above,  so  as  to  prevent  them  from  slipping  down,  and  in  this  way  they 
act  practically  as  a  garter.  This  is  a  very  serious  fault,  and  in  ordering 
an  elastic  stocking  special  stress  must  be  laid  on  the  point  that  the  upper 
part  shall  not  be  smaller  and  more  elastic  than  the  rest ;  if  the  stocking 
tend  to  slip  down,  it  must  be  suspended  from  the  waist.  The  best  form 
is  that  known  as  the  spiral  silk  elastic  stocking,  which  practically  consists 
of  a  long  strip  of  elastic  webbing  encircling  the  limb  spirally,  the  adjacent 
edges  of  the  bandage  being  sewn  together.  These  stockings  have  the 
advantage  over  the  elastic  bandage  in  being  porous,  and  they  are  on  the 
whole  more  comfortable.  They  are,  however,  more  costly,  less  durable, 
more  difficult  to  keep  clean,  and,  as  has  just  been  said,  are  very  seldom 
properly  fitted  to  the  limb. 

The  elastic  stocking  should  extend  to  the  upper  limit  of  the  disease  ; 
when  the  saphena  vein  is  affected  it  must  extend  right  up  to  the  groin. 
Many  patients,  however,  refuse  to  wear  them  as  high  as  the  groin,  for  they 
find  that  they  constantly  slip  down  and  are  extremely  uncomfortable,  while 
the  thigh  portion  is  apt  to  be  inefficient.  It  is  with  the  view  of  meeting 
the  wants  of  these  patients  that  in  very  bad  cases  of  varicose  veins  of  the 
leg,  where  there  is  no  chance  of  curing  the  disease  by  operation,  one  never- 
theless feels  justified  in  obliterating  the  saphena  vein,  so  as  to  avoid  the 
necessity  for  a  thigh-piece,  and  at  the  same  time  to  relieve  the  pressure  on 
the  veins  below. 
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THE  SURGICAL  AFFECTIONS  OF  ARTERIES. 

TRAUMATIC  AFFECTIONS. 

WOUNDS  of  arteries  and  their  treatment  have  been  already  fully  referred 
to  in  speaking  of  wounds  in  general  (see  Part  I.,  p.  127),  and  we  need 
not  here  go  into  the  subject  again.  It  may,  however,  be  worth  while 
to  mention  that  quite  recently  Senn  and  others  have  united  the  cu 
ends  of  large  arteries  (which  had  been  completely  divided)  by  fine  catgut 
stitches,  instead  of  tying  them  as  would  be  the  ordinary  procedure.  They 
state  that  the  results  have  been  in  some  cases  satisfactory  ;  that  is  to 
say,  instead  of  a  thrombus  forming  and  obliteration  of  the  artery  resulting 
as  one  would  naturally  expect,  the  lumen  of  the  artery  has  remained 
patent,  the  blood  has  flowed  on  as  before,  and  the  wound  in  the  vessel 
has  healed.  It  is,  of  course,  very  seldom  that  the  opportunity  of  carrying 
out  such  a  procedure  would  present  itself,  and  as  the  matter  is  quite  in 
the  experimental  stage  we  need  not  do  more  than  mention  it  as  one 
that  is  worth  while  bearing  in  mind.  Apart  from  transverse  division  of 
arteries,  however,  this  point  is  also  worth  while  remembering  in  the  case 
of  punctures  of  large  arteries  or  secondary  haemorrhage  at  the  point  of 
origin  of  a  branch  from  a  main  vessel.  This  especially  applies  to  the 
common  carotid  artery  at  its  bifurcation,  ligature  of  which  with  one  or 
other  of  its  main  divisions  is  very  likely  to  be  followed  by  hemiplegia  and 
death.  Thus,  in  haemorrhage,  after  ligature  of  the  external  carotid,  where 
the  bleeding  is  practically  from  the  wall  of  the  main  artery,  it  might  be 
better  to  put  one  or  two  stitches  (by  Lembert's  method)  in  the  wall  of  the 
artery  than  to  ligature  the  main  vessel. 

INJURIES  of  arteries,  either  in  the  form  of  contusion  of  the  coats 
or  subcutaneous  rupture  of  the  artery,  unaccompanied  by  a  wound  in 
the  skin,  will  be  referred  to  immediately  in  speaking  of  aneurysm. 
Then  also  we  shall  speak  of  punctured  wounds  of  the  skin  involving 
■an  artery. 
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ARTERITIS. 

Like  other  structures,  arteries  may  be  the  seat  of  either  acute  or 
chronic  inflammation. 

ACUTE  ARTERITIS  involves  all  the  coats  of  the  artery,  and 
usually  results  either  from  the  presence  of  a  septic  thrombus  in  the 
interior,  or  from  extension  of  inflammation  from  the  surrounding  tissues 
to  the  coats  of  the  artery ;  in  this  instance  a  peri-arteritis  occurs  first. 

Of  CHRONIC  ARTERITIS  one  of  the  most  common  forms  is 
end-arteritis  obliterans,  in  which  the  internal  coat  becomes  very  markedly 
thickened,  and  ultimately  either  obliterates  the  lumen  of  the  vessel  or 
leads  to  thrombosis,  so  that  the  artery  is  completely  obstructed.  This 
condition  may  occur  in  various  diseases,  more  particularly  in  syphilis  where 
it  affects  the  small  vessels,  in  alcoholism,  in  diabetes,  etc. 

Atheroma. — This  is  a  still  more  chronic  and  limited  form  of  end- 
arteritis which  is  of  great  importance  in  connection  with  aneurysm. 
In  atheroma  the  inflammation  occurs  in  the  deeper  part  of  the  internal 
coat  of  the  artery,  and  results  in  the  formation  there  of  a  mass  of 
young  cells  which  tend  to  undergo  organization  into  fibrous  tissue. 
This  attempt,  however,  usually  fails ;  fatty  degeneration  takes  place,  and 
one  of  two  things  happens — either  the  degenerated  mass  bursts  into  the 
interior  of  the  artery  (the  condition  spoken  of  as  atheromatous  abscess), 
or  lime  salts  are  deposited  in  it  and  form  calcareous  plates  which  render 
the  artery  rigid  and  which  also  tend  to  project  through  the  endo- 
thelial lining  membrane ;  coagulation  of  blood  subsequently  takes  place 
on  the  rough  edges  of  the  plates.  This  condition  does  not  usually 
remain  limited  to  the  internal  coat,  but  spreads  to  the  middle  one,  and 
there  leads  to  softening  and  partial  destruction  of  the  muscular  tissue. 
The  result  is  either  weakening  of  the  wall  of  the  vessel,  which  dilates,  or 
the  deposit  of  lime  salts  and  calcification  of  the  middle  coat,  the  vessel 
becoming  converted  into  a  calcareous  tube.  Atheroma  is  usually  diffuse, 
and  affects  a  number  of  vessels,  especially  the  larger  ones  such  as  the 
aorta.  It  occurs  chiefly  in  old  people,  more  often  in  men  than  in  women, 
and  it  seems  to  bear  some  relation  to  syphilis,  gout,  and  the  other  con- 
ditions already  mentioned  as  giving  rise  to  end-arteritis. 

Treatment.— There  is  practically  no  cure  for  these  inflammatory 
conditions  of  arteries.  The  only  thing  left  for  the  surgeon  to  do  is  to 
try  to  arrest  the  spread  of  the  disease,  and  particularly  to  guard  against 
the  consequences  that  may  ensue. 

(a)  Acute  Arteritis. — The  ordinary  sequela  of  acute  arteritis  is  the 
occurrence  of  multiple  abscesses  and  pywmia,  which  it  is  a  matter  of  very 
great  difficulty  to  avoid.  Acute  arteritis  is  usually  part  of  an  extensive 
septic  process  and  is  not  a  disease  strictly  limited  to  the  coat  of  the 
artery  itself ;  it  is  therefore  only  seldom  that  any  treatment  can  be  brought 
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to  bear  directly  upon  the  inflammation  of  the  arterial  coat.  The  chief 
attention  must  be  directed  to  the  general  septic  condition.  The  question 
of  ligaturing  the  vessel  above  the  seat  of  inflammation,  in  cases  where 
acute  arteritis  affects  the  extremities,  is  one  which  must  be  carefully  con- 
sidered ;  the  object  of  the  procedure  is  to  prevent  the  displacement  of  the 
breaking-down  clot  and  to  clear  out  clots  already  present,  on  principles 
similar  to  those  that  guide  us  in  the  treatment  of  septic  phlebitis.  When 
the  case  is  one  of  peri-arteritis,  the  treatment  of  the  inflammation  in  the 
vicinity  of  the  vessel  is  of  course  the  chief  point ;  here  there  may  be  not 
only  thrombosis  and  septic  embolism,  but  softening  of  the  vessel  wall 
with  rupture,  and  haemorrhage  into  the  tissues  or  through  an  open  wound 
may  ensue.  Such  an  accident  is,  however,  of  extreme  rarity.  The  general 
treatment  must  be  that  of  pyaemia  (see  Part  I.,  Chap.  X.). 

(b)  Chronic  Arteritis. — The  chronic  forms  of  arteritis  are  often  associated 
with  the  various  constitutional  conditions  already  mentioned ;  when  the 
arteries  are  becoming  thick  and  hard,  and  when  other  signs,  such  as  cold 
extremities,  perverted  sensations,  etc.,  which  betoken  the  occurrence  of 
atheroma,  are  present,  any  constitutional  affection  which  might  lead  to 
chronic  arteritis  must  be  sought  for  and,  if  possible,  removed.  Iodide  of 
potassium  should  be  given  in  the  case  of  syphilis  ;  suitable  diet,  drugs,  and 
exercise  in  the  case  of  gout ;  and  the  ordinary  treatment  must  be  employed 
for  diabetes.  The  patient  should  also  be  specially  warned  against  doing 
anything  which  might  precipitate  the  onset  of  any  of  the  ordinary  sequelae 
of  the  disease.  One  of  the  most  common  of  these  is  gangrene,  which 
may  result  either  from  thrombosis  in  the  vessel,  or  from  the  gradual 
narrowing  of  its  lumen  without  thrombosis ;  this  has  been  already  dealt 
with  under  the  heading  of  gangrene  (see  Part  I.,  p.  68).  The  other  common 
sequela  of  chronic  arteritis  is  aneurysm,  with  which  we  shall  deal  immediately. 
Anything,  therefore,  which  injures  parts  already  imperfectly  supplied  with 
blood,  or  which  throws  an  extra  strain  on  the  walls  of  the  vessel,  must  be 
rigorously  avoided. 

ANEURYSM. 

By  the  term  aneurysm  in  its  widest  sense  is  understood  a  cavity  con- 
taining blood  communicating  by  an  opening  of  variable  size  with  the  lumen 
of  an  artery.  According  to  this  definition,  two  conditions  are  met  with 
which  are  spoken  of  respectively  as  true  and  false  aneurysm.  By  a  true 
aneurysm  is  meant  one  in  which  the  sac  was  originally  formed  by  dilata- 
tion of  one  or  more  of  the  coats  of  the  artery  ;  in  other  words,  its  forma- 
tion was  preceded  by  a  weakened  or  diseased  condition  of  the  vessel  wall. 
By  a  false  aneurysm,  on  the  other  hand,  is  meant  one  in  which  the  wall 
of  the  sac  was  never  constituted  by  any  part  of  the  original  vessel  wall  ; 
in  other  words,  there  must  have  been  solution  of  continuity  of  the  wall 
of  the  artery  in  the  first  instance.  A  true  aneurysm  is  thus  of  pathological, 
a  false  aneurysm  of  traumatic,  origin. 


296 


SURGICAL  AFFECTIONS  OF  ARTERIES. 


FALSE  ANEURYSM. 

CAUSES. — A  false  or  traumatic  aneurysm  may  arise  in  one  of  two 
ways ;  in  the  first  there  is  a  wound  in  the  wall  of  an  artery  (it  must 
be  simply  a  hole  and  not  complete  division  of  the  vessel),  and  the  blood 
passing  out  through  the  aperture  clots  in  the  surrounding  tissues  and  leads 
to  condensation  of  the  structures  around ;  the  result  is  that  a  sac  is 
formed  which  prevents  the  further  escape  of  blood  into  the  planes  of 
cellular  tissue.  The  wall  of  this  sac  is  composed  of  dense  cellular  tissue 
and  organized  blood-clot. 

In  the  second,  the  wound  in  the  wall  of  the  artery  may  heal  and  leave 
a  cicatrix.  Dilatation  of  this  cicatrix  then  occurs,  with  secondary  condensa- 
tion of  the  tissues  around,  and  thus  again  a  sac  is  formed,  the  wall  of 
which  is  never  composed  of  any  portion  of  the  original  coat  of  the  vessel. 
This  mode  of  formation  of  a  false  aneurysm  is,  however,  rare.  . 

A  false  aneurysm  may  also  result  from  a  subcutaneous  rupture  of  an 
artery,  provided  that  the  rupture  be  small.  Usually,  however,  in  such  cases 
the  rupture  is  of  considerable  size,  and  blood  is  poured  out  into  the  tissues 
very  rapidly  and  in  large  amount  ;  indeed,  the  bleeding  may  go  on  to  such 
an  extent  that  the  patient  may  die  directly  from  haemorrhage  into  the 
cellular  tissue,  or,  at  a  later  date,  from  gangrene  as  the  result  of  the 
pressure  of  the  effused  blood  upon  the  collateral  circulation.  This  con- 
dition has  received  the  name  of  diffuse  aneurysmal  hsematoma. 

False  aneurysm  most  frequently  occurs  when  the  wound  in  the  artery 
is  very  small,  and  when  the  injured  vessel  is  in  the  neighbourhood  of 
structures  that  offer  considerable  resistance  to  the  outflow  of  blood ;  it 
generally  follows  small  punctured  wounds  of  an  artery.  The  blood  which 
escapes  clots  in  the  tissues,  and  temporarily,  at  any  rate,  arrests  the  haemorr- 
hage ;  if,  however,  the  wounded  vessel  be  of  any  size,  the  blood  pressure 
prevents  proper  cicatrization  and  as  the  result  of  fresh  blood  escaping 
during  the  systole  of  the  heart  the  original  cavity  is  gradually  dilated, 
while  at  the  same  time  the  surrounding  tissues  become  inflamed  and 
thickened,  and  form  a  mass  of  dense  fibrous  tissue  which  constitutes  the 
wall  of  the  sac.  This  false  aneurysm  has  all  the  ordinary  clinical  features 
of  the  true  variety,  with  the  important  difference  that  the  walls  of  the 
artery  are  healthy  quite  up  to  the  point  of  communication  with  the 
aneurysm.  Its  further  history  is  practically  the  same  as  that  of  true 
aneurysm.  It  gradually  increases  in  size,  fresh  tissue  becomes  inflamed 
and  condensed  around  it,  bones  and  other  structures  become  absorbed  as 
the  result  of  the  pressure  and  inflammation  it  causes,  until  finally  the 
aneurysm  reaches  the  skin  or  some  internal  cavity,  when  the  wall  gives 
way  and  fatal  haemorrhage  results. 

Formerly,  when  venesection  was  much  practised,  false  aneurysm  was 
common,  and  it  usually  occurred  in  connection  with  the  brachial  artery 
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at  the  bend  of  the  elbow.  The  lancet  was  apt  to  go  too  deep  in  dividing 
the  vein,  and  the  artery  was  punctured  ;  the  immediate  rush  of  blood  was 
arrested  by  the  pressure  of  the  pad,  but  when  the  wound  healed  and  the 
pad  was  left  off,  blood  escaped  through  the  incision  in  the  artery,  and 
led  to  the  formation  of  a  false  aneurysm. 

TREATMENT. — This  will  depend  very  largely  upon  the  situation 
of  the  aneurysm.  When  it  is  in  an  extremity  or  an  accessible  part,  the 
best  treatment  is — after  controlling  the  circulation  either  by  digital  pressure 
or  by  a  tourniquet  (if  there  be  room  for  one  above  the  aneurysm) — to  cut 
down  and  freely  expose  the  sac,  lay  it  open,  turn  out  the  clots,  search 
for  the  opening  in  the  vessel,  and  having  cleared  the  artery  above  and 
below  the  sac,  to  tie  it  in  both  places.  Any  branch  coming  off  between 
these  ligatures  must  also  be  tied,  as  otherwise  the  collateral  circulation 
will  allow  blood  to  escape  into  the  remains  of  the  sac.  In  fact,  it  is 
well,  after  ligaturing  the  vessel  above  and  below  the  opening,  to  dissect 
out  the  intervening  portion  of  the  vessel  and  as  much  of  the  sac  as 
possible. 

This  operation  for  false  aneurysm  has  also  been  practised  in  situations 
where  the  vessel  cannot  be  controlled  on  the  proximal  side  of  the  sac. 
In  such  a  case,  after  the  sac  has  been  thoroughly  exposed,  an  opening  is 
made  into  the  aneurysm  barely  large  enough  to  admit  the  finger,  and 
the  moment  this  is  done  the  latter  is  thrust  through  it  into  the  sac  so  as 
to  form  an  efficient  plug  to  check  the  escape  of  blood ;  the  finger  is  then 
gradually  insinuated  through  the  clots,  and  the  opening  in  the  vessel  is 
felt.  This  can  usually  be  made  out  by  the  sense  of  touch,  or  if  not  it 
may  be  discovered  by  the  stream  of  blood  impinging  on  the  finger  as  it 
escapes  from  the  vessel.  After  the  situation  of  the  opening  has  been 
ascertained,  the  latter  is  firmly  compressed  with  the  finger  against  the 
underlying  bone,  and,  while  the  pressure  is  maintained,  the  sac  of  the 
aneurysm  is  laid  freely  open,  the  clots  turned  out,  and  the  artery'  cleared 
and  tied  above  and  below. 

In  cases  of  subcutaneous  rupture  of  an  artery,  when  the  patient  does  not 
die  at  once,  but  a  diffuse  aneurysmal  hsematoma  forms,  the  treatment  is  to 
compress  the  artery  above,  cut  down  at  once  upon  the  haematoma,  clear 
out  the  clots  and  tie  the  vessel  above  and  below  the  seat  of  injury.  The 
wound  is  then  stitched  up,  but  it  is  well  to  put  in  a  drainage  tube  for 
the  first  few  days,  as  there  is  generally  a  good  deal  of  oozing  ;  these  operations 
must  of  course  be  conducted  with  strict  aseptic  precautions.  When  the 
main  artery  of  a  limb  is  affected,  the  parts  below  the  seat  of  ligature 
should  be  kept  warm  and  somewhat  elevated,  and  the  general  treatment 
is  exactly  the  same  as  that  which  will  be  presently  described  in  connection 
with  the  ligature  of  vessels  for  true  aneurysm. 
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ARTERIO-VENOUS  ANEURYSM. 

In  connection  with  false  or  traumatic  aneurysm  must  be  considered 
another  condition  sometimes  met  with  in  which  there  is  a  communication 
between  an  artery  and  a  vein — that  known  as  arterio-venous  aneurysm. 
This  is  also,  in  the  great  majority  of  cases,  the  result  of  direct  injury, 
although  instances  have  been  met  with  where  the  communication  has  formed 
without  any  traumatism.  There  are  two  forms  of  arterio-venous  aneurysm, 
namely,  Varicose  Aneurysm,  in  which  an  aneurysm  (usually  a  false  one) 
communicates  with  a  neighbouring  vein  ;  and  Aneurysmal  Varix,  in  which 
there  is  a  communication  between  an  artery  and  a  vein  without  any  inter- 
mediate aneurysmal  sac.  The  result  of  the  communication  in  both  cases  (but 
most  markedly  in  aneurysmal  varix)  is  that  arterial  blood  passes  into  the 
vein  ;  this  on  the  one  hand  interferes  with  the  return  of  the  venous  blood, 
and  on  the  other  renders  the  latter  partially  arterial.  As  a  consequence 
of  the  interference  with  the  venous  return  the  veins  below  the  point  of 
communication  with  the  artery  become  dilated  and  elongated,  and  practically 
varicose;  the  result  of  the  arterialization  of  the  venous  blood,  if  excessive, 
is  manifested  by  irregularity  of  the  heart's  action. 

Aneurysmal  varix,  beyond  causing  inconvenience  to  the  patient,  is  not 
a  source  of  any  special  danger,  and  may  persist  throughout  life  without 
any  serious  results.  The  veins  below  the  communication  become  varicose, 
the  limb  is  more  or  less  swollen,  the  patient  experiences  a  disagreeable 
thrill  in  the  part,  and  the  nutrition  of  the  limb  is  interfered  with ;  there 
is,  however,  no  tendency  for  the  affection  to  follow  the  ordinary  course  of  an 
aneurysm,  and  to  end  in  rupture  on  a  free  surface. 

In  varicose  aneurysm,  however,  this  tendency  undoubtedly  exists,  although 
not  to  the  same  extent  as  in  true  aneurysm  ;  the  aneurysm  increases  in 
size  very  slowly,  and  may  ultimately  burst  and  lead  to  fatal  haemorrhage. 
Hence,  it  is  essential  to  do  something  for  varicose  aneurysm  if  possible, 
and  it  is  advisable  to  treat  aneurysmal  varix,  but  in  the  latter  case  oper- 
ation cannot  be  urged  as  being  a  matter  of  life  and  death. 

TREATMENT. — Aneurysmal  Varix. — When  the  communication 
between  the  artery  and  the  vein  is  in  an  accessible  region,  the  treatment, 
if  a  cure  be  desired,  must  be  operative  ;  the  exact  procedure  will  depend 
very  much  on  the  particular  vessels  involved.  In  the  most  usual  case, 
namely,  a  communication  between  the  brachial  artery  and  the  median  basilic 
vein  at  the  bend  of  the  elbow,  the  best  treatment  is  to  ligature  both 
the  artery  and  vein  immediately  above  and  below  the  point  of  com- 
munication (see  Fig.  96,  A).  In  this  way,  even  without  opening  and  dis- 
secting out  the  communicating  part,  the  disease  is  completely  cured.  When 
a  large  vein,  such  as  the  femoral,  is  involved,  it  is  sufficient  to  tie  the 
artery  above  and  below  the  communication,  and  to  tie  also  any  arterial 
branches  which  may  come  off  between  the  ligatures  ;  the  vein  may  be  left 
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untouched.  This  is  a  matter  of  considerable  importance  in  a  vein  such 
as  the  femora],  as  ligature  of  it  might  cause  oedema  of  the  limb,  and  lead 
to  a  long  and  tedious  convalesence. 

Varicose  Aneurysm. — The  treat- 
ment here  is  practically  the  same  as 
for  aneurysmal  varix,  with  the  excep- 
tion that  in  all  cases  it  is  well  to  open 
the  sac  and  to  turn  out  the  clots. 
When  the  vein  is  large,  as  for  instance 
the  femoral,  the  proper  treatment  is 
to  control  the  circulation,  expose  the 
sac,  lay  it  open,  turn  out  the  clots, 
tie  the  artery  above  and  below,  and 
any  arterial  branches  which  may  be 
connected  with  the  aneurysm  (see 
Fig.  96,  £),  and  then  to  sew  up  the 
opening  in  the  sac  with  a  Hagedorn 
needle  and  fine  catgut.  In  this  way 
the  vein  is  left  undisturbed,  blood 
escapes  from  it  into  the  aneurysmal 
sac  but  quickly  coagulates  and  leads  to  obliteration  of  the  sac,  while  at 
the  same  time  there  is  as  a  rule  no  interference  with  the  flow  of  blood 
through  the  vein ;  if  the  vein  be  a  small  and  unimportant  one,  it  also 
should  be  ligatured  ;  in  fact,  the  whole  aneurysm  may  then  be  dissected 
out.  Of  course,  even  in  the  case  of  the  femoral  vein,  there  need  be  no 
hesitation  should  it  be  absolutely  essential  to  tie  it.  If  the  wound  be 
kept  aseptic,  gangrene  will  not  occur,  but  nevertheless  a  very  marked  and 
prolonged  oedema  of  the  leg  may  result  and  therefore  ligature  of  the  vein 
should,  if  possible,  be  avoided. 

It  is  not  always  necessary  to  open  the  sac,  but  if  there  be  any  reason 
to  believe  that  branches  come  off  from  the  artery  between  the  points  at 
which  the  ligatures  are  applied  (as  in  the  case  of  the  femoral  opposite 
the  origin  of  the  profunda),  this  is  more  conveniently  ascertained,  and 
the  branches  are  more  easily  got  at  if  the  sac  be  opened  than  if  an 
attempt  be  made  to  tie  them  without  disturbing  it.  Such  an  attempt  is 
very  difficult  on  account  of  the  matting  together  of  the  tissues,  and  may 
very  likely  end  in  injury  to  the  vein  elsewhere,  or,  in  the  example  before 
us,  in  injury  to  the  profunda  vein.  On  the  other  hand,  if  the  sac  be 
opened  the  orifices  of  the  branches  can  be  seen,  and  by  introducing  a 
bougie  or  a  probe  into  them  they  can  be  readily  isolated  with  a  dissector, 
and  a  ligature  passed  round  them  without  including  or  injuring  other 
structures.  Quite  apart  from  the  question  of  branches,  it  is  best  when 
the  aneurysmal  sac  is  large  to  open  the  sac,  and  introduce  a  bougie 
into  the  ends  of  the  artery,  so  as  to  render  its  separation  from  the  vein 
and  surrounding  structures  easier  and  safer. 


a         v  a  v 
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Fig.  96.  —  Diagram  showing  methods  of 
treatment  foh  aneurysmal  varix  an  d 
Vakicose  Aneurysm. — A,  Treatment  of  aneur- 
ysmal varix  by  ligature  of  artery  a  above  and  below 
communication  with  the  vein  v.  B,  Treatment  of 
varicose  aneurysm  by  ligature  of  artery  above  and 
below,  and  inci->ion  of  aneurysm.  In  neither  case 
need  the  vein  be  tied  as  a  rule,  except  when  the 
vein  is  small. 
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When  the  vessels  involved  are  the  subclavian  artery  in  its  first  part, 
or  the  lower  part  of  the  common  carotid,  with  their  accompanying  veins, 
it  is  in  most  cases  advisable  to  leave  matters  alone.  In  the  case  of  an 
arterio-venous  aneurysm  in  these  regions,  the  chances  of  rupture  are  com- 
paratively slight,  and  it  will  usually  suffice  to  protect  the  parts  from 
violence  and  to  treat  any  symptoms  of  cardiac  irregularity  by  suitable 
medicinal  means. 

TRUE  ANEURYSM. 

CAUSES. — By  a  true  aneurysm  is  meant  a  sac  communicating  with 
the  lumen  of  the  vessel,  the  wall  of  the  sac  having  in  the  first  instance 
been  formed  by  one  or  more  of  the  arterial  coats.  We  say  "in  the  first 
instance,"  because  when  the  aneurysm  becomes  very  large  the  remains 
of  the  original  coats  of  the  artery  are  practically  unrecognizable,  and,  as 
a  matter  of  fact,  the  sac  of  the  aneurysm  is  then  formed  solely  of  the 
condensed  cellular  tissue  around.  Before  a  true  aneurysm  can  be  pro- 
duced, some  disease  or  injury  must  weaken  the  wall  of  the  vessel  at  the 
spot  where  the  dilatation  is  to  occur ;  this  generally  takes  the  form  of 
chronic  end-arteritis  or  atheroma.  When  an  atheromatous  patch  bursts 
into  an  artery  the  blood  finds  its  way  into  the  little  ulcer  thus  formed, 
and,  by  its  impact  on  the  middle  coat,  leads  to  inflammation  and  loss  of 
elasticity  of  the  tunica  media,  and  gradual  expansion  of  the  arterial  wall. 
In  other  cases,  the  atheromatous  process  extends  to  the  middle  coat, 
weakens  it,  and  causes  dilatation  of  that  part  of  the  artery  without  any 
rupture  of  the  internal  coat ;  dilatation  does  not  occur  as  a  rule  until  the 
middle  coat  becomes  weak.  A  similar  weakening  of  the  middle  coat  may 
result  from  contusions  or  sudden  strains  of  the  coats  of  the  artery  which 
cause  rupture  of  some  of  the  fibres  of  the  middle  coat  and  consequent 
loss  of  strength ;  as  the  result  of  the  rupture  cellular  infiltration  of  the 
coat  in  the  vicinity  occurs,  followed  by  the  formation  of  cicatricial  tissue 
and  dilatation  of  the  weakened  part. 

In  whichever  way  the  damage  be  done,  the  weakened  part  of  the  wall 
gradually  dilates,  until  ultimately  there  is  a  cavity  communicating  with  the 
vessel  by  an  orifice  of  variable  size ;  this  is  known  as  a  sacculated 
aneurysm.  The  lining  membrane  of  this  cavity  loses  its  smooth  healthy 
character,  and  the  blood  stream  in  it  is  more  sluggish  than  in  the  vessel 
itself ;  the  result  is  that  a  white  clot  forms  on  the  wall,  and  as  time  goes 
on  becomes  more  or  less  completely  decolourized,  firmly  adherent  to  the 
wall,  and  in  part  organized.  After  a  time  the  clot  in  the  interior  of  the 
sac  presents  a  laminated  appearance ;  this  often  results  from  tearing  up 
either  of  the  connection  between  the  original  layer  of  clot  and  the  sac  wall 
or  of  the  substance  of  the  white  clot  by  the  blood  current  and  simple 
coagulation  of  blood  there.    Thus  an  aneurysm  which  has  existed  for  any 


TRUE  ANEURYSM. 


SOI 


length  of  time  will  often  contain  masses  of  clot  arranged  in  layers  and 
spoken  of  as  laminated  clot  ;  this  clot  usually  consists  of  more  or  less 
alternate  layers  of  red  and  white  clot.  Coincidently  with  the  formation  of 
laminated  clot  in  the  aneurysm,  the  wall  of  the  aneurysm  is  becoming 
steadily  dilated,  and  the  surrounding  tissues  partly  atrophy  as  the  result  of 
pressure,  and  partly  become  condensed  as  the  result  of  inflammation. 

It  is  important  to  remember  that  the  endarteritis  which  leads  to  the 
formation  of  an  aneurysm  is  not  limited  to  the  actual  spot  at  which  the 
aneurysm  occurs,  but  is  usually  diffused  over  the  wall  for  a  considerable 
distance,  and  in  the  immediate  vicinity  of  the  aneurysm  there  may  be, 
and  frequently  is,  considerable  general  dilatation  of  the  vessel. 

It  may  also  be  pointed  out  that  while  the  sac  is  increasing  in  size, 
the  flow  of  blood  through  the  main  artery  beyond  the  aneurysm  is  delayed 
and  sometimes  considerably  interfered  with ;  as  a  consequence,  branches 
which  come  off  above  the  aneurysm  are  dilated,  more  blood  flows  through 
them,  and  their  communications  with  branches  below  the  aneurysm  also 
become  enlarged ;  in  this  way  a  free  collateral  circulation  is  established. 
This  is  a  point  of  great  importance  both  with  regard  to  treatment  and 
also  with  regard  to  the  risks  of  gangrene  should  the  aneurysm  become 
diffuse. 

RESULTS. — Spontaneous  Cure. — In  some  cases  this  formation  of  clot 
may  go  on  until  the  aneurysmal  sac  becomes  entirely  filled  up  and  a  spon- 
taneous cure  results  ;  such  an  event  is,  however,  comparatively  rare.  Perhaps 
the  most  common  condition  under  which  it  arises  is  when  the  sac  bulges 
upwards  along  the  course  of  the  artery,  and,  as  it  becomes  larger,  presses 
upon  the  latter  above  the  aneurysm  and  diminishes,  or,  indeed,  altogether 
arrests  the  flow  of  blood  through  it ;  the  result  is  that  the  cavity  becomes 
completely  filled  up  with  clot  and  ultimately  obliterated.  Spontaneous  cure 
of  an  aneurysm  may  also  result  from  suppuration  of  the  sac  and  the  dis- 
charge of  its  contents.  This  very  rarely  takes  place  spontaneously,  but  in 
former  times,  when  sepsis  was  frequent,  it  sometimes  followed  operations 
in  the  vicinity  of  the  sac.  Instead,  however,  of  leading  to  a  spontaneous 
cure  of  the  aneurysm,  suppuration  in  the  sac  may  lead  to  a  fatal  termina- 
tion from  haemorrhage,  or  from  general  septic  infection  as  the  result  of 
the  escape  of  septic  emboli  into  the  lumen  of  the  vessel. 

Generally,  however,  the  clinical  history  of  an  aneurysm  is  that  it  gradually 
increases  in  size,  causes  absorption  of  the  tissues  around  until  it  reaches 
a  free  surface,  and  then  bursts  and  leads  to  fatal  haemorrhage.  Sometimes, 
however,  it  may  rupture  subcutaneously,  and  then  death  may  ensue  either 
from  an  extensive  escape  of  blood  into  the  cellular  tissue,  if  this  be  very 
loose,  or  from  gangrene  of  the  parts  below  from  pressure  of  the  effused 
blood  upon  the  arterial  trunk  and  the  collateral  circulation.  This  condition 
is  spoken  of  as  diffuse  aneurysm.  Another  condition,  which,  however, 
hardly  comes  under  the  notice  of  the  surgeon,  seeing  that  it  is  limited  to 
the  aorta,  is  that   known  as  dissecting  aneurysm,   in   which   the  blood 
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burrows  between  the  external  and  middle  coats  of  the  artery  for  some 
distance,  and  then  again  finds  its  way  back  into  the  general  blood  stream 
at  a  point  lower  down  in  the  wall  of  the  vessel. 

VARIETIES. — Two  forms  of  aneurysm  are  generally  met  with,  viz. 
(i)  sacculated  aneurysm,  in  which  the  dilatation  occurs  on  one  side  only 
of  the  artery,  and  in  which  the  sac  communicates  with  the  artery  by  a 
comparatively  narrow  opening;  or  (2)  fusiform  aneurysm,  in  which  there 
is  a  general  dilatation  of  the  whole  circumference  of  the  artery,  giving  rise 
to  a  fusiform  swelling.  In  this  form  of  aneurysm  there  is  not,  at  first  at 
any  rate,  any  formation  of  the  laminated  clot  described  in  connection  with 
sacculated  aneurysm.  The  fusiform  variety  enlarges  more  slowly  than  the 
sacculated,  although  it  follows  the  same  course  in  the  main ;  towards  the 
end  of  its  existence  it  may  become  more  or  less  sacculated  owing  to  greater 
dilatation  of  one  part  of  the  wall  than  of  another,  or  from  a  localized 
rupture. 

SYMPTOMS. — Aneurysm  gives  rise  to  various  more  or  less  serious 
symptoms.  Apart  from  the  presence  of  an  expansile  tumour,  pulsating 
synchronously  with  the  heart  and  associated  with  a  bruit,  much  pain  may 
be  caused  from  pressure  on  sensory  nerves  surrounding  it,  paralysis  from 
pressure  on  motor  nerves,  and  marked  oedema  of  the  limb  if  the  main 
vein  of  the  limb  be  pressed  upon. 

TREATMENT.— The  treatment  of  true  aneurysm  may  be  divided 
into  medical  and  surgical.  Medical  treatment  is  of  course  the  only  possible 
form  when  the  aneurysm  is  internal,  that  is  to  say,  in  one  or  other  of 
the  great  cavities  of  the  body ;  surgical  treatment  is  employed  wherever 
possible  in  external  aneurysm.  Surgeons  have,  however,  occasionally  to 
do  with  aneurysms  which  are  on  the  border  line  between  internal  and 
external,  for  example,  aneurysm  of  the  innominate  artery.  In  these  cases, 
whether  surgical  treatment  be  carried  out  or  not,  medical  treatment  must 
always  be  employed.  It  will,  therefore,  be  well  to  indicate  very  briefly 
the  chief  points  in  the  medical  treatment  of  aneurysm. 

(a)  Medical  Treatment  of  Aneurysm. — This  has  for  its  object  the 
production  of  a  condition  of  affairs  which  will  favour  the  occurrence  of 
coagulation  in  the  sac  and  spontaneous  cure  of  the  aneurysm.  This  end 
is  of  course  most  likely  to  be  obtained  when  the  aneurysm  is  of  the 
sacculated  variety  ;  it  is  hardly  likely  to  occur  when  it  is  fusiform.  The 
first  point  of  importance  is  to  diminish  the  force  and  rapidity  of  the 
circulation,  and  for  this  object  the  amount  of  food  taken,  and  more  par- 
ticularly the  fluid  part  of  it,  are  much  restricted  ;  a  second  point  which  is 
also  of  great  importance  is  to  increase  the  coagulability  of  the  blood. 

Tufnell's  Method. — The  plan  originally  described  by  Tufnell  is  that 
most  commonly  employed,  but  its  stringency  is  such  that  it  can  seldom 
be  strictly  adhered  to  for  any  length  of  time.  According  to  this  method 
the  patient  is  confined  strictly  to  bed  in  the  horizontal  position  and  is 
forbidden  to  make  the  slightest  movement.     He  is  put  on  a  very  limited 
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diet  with  the  object  not  only  of  diminishing  the  force  of  the  circulation, 
but  of  rendering  the  blood  more  fibrinous  and  thereby  favouring  the 
deposition  of  clot.  The  diet  Tufnell  recommended  consists  of  ten  ounces 
of  solid  food  in  the  24  hours,  and  about  eight  ounces  of  fluid.  This  is 
given  in  three  meals  a  day,  which  are  ordered  as  follows  : — For  breakfast, 
two  ounces  of  bread  and  butter  and  two  ounces  of  milk  or  tea ;  for 
dinner,  three  ounces  of  mutton  and  three  of  potatoes  or  bread  with  four 
ounces  of  claret  or  water;  two  ounces  of  bread  and  butter  and  two  of 
milk  or  tea  are  given  for  supper. 

The  confinement  to  bed  upon  the  strictly  limited  diet  should  be  kept 
up  for  at  least  two  or  three  months ;  should  improvement  occur  it  should 
be  persisted  in  as  long  as  the  patient  can  tolerate  it.  This  plan  can  seldom 
be  strictly  adhered  to,  and  some  relaxation  of  it,  particularly  with  regard 
to  the  amount  of  fluids  administered,  soon  becomes  necessary.  The  thirst 
rapidly  becomes  intolerable,  and  in  many  cases  it  is  found  that  all  that 
can  be  done  is  to  restrict  the  diet  as  much  as  possible  without  running 
the  risk  of  depressing  the  patient  unduly  and  thus  exciting  the  irritability 
of  the  heart. 

Drugs.  —  In  addition  to  the  restriction  of  the  diet,  various  drugs  are 
administered  which  have  for  their  main  object  the  increase  of  the  coagula- 
bility of  the  blood.  The  chief  of  these  is  iodide  of  potassium,  which  is 
best  administered  in  large  doses,  commencing  with  fifteen  grains  three 
times  a  day  and  increasing  rapidly  to  thirty  or  forty  if  no  marked  effect 
is  produced.  Chloride  of  calcium  in  cachets  or  pills  of  from  five  to  ten 
grains  may  also  be  given  twice  daily  with  the  same  object.  The  fluidity 
of  the  blood  may  be  markedly  diminished,  and  therefore  its  coagulability 
increased,  by  the  administration  twice  or  three  times  a  week  of  twenty 
grains  of  compound  jalap  powder  so  as  to  produce  copious  watery  evacuations. 

Valsalva's  Method.  —  In  stout  plethoric  patients  the  method  named  after 
Valsalva,  namely,  the  withdrawal  of  blood  by  frequent  venesection  (see  Part  1., 
p.  4)  is  recommended  ;  eight  or  ten  ounces  of  blood  are  withdrawn  daily 
for  about  the  first  ten  days  of  the  treatment,  but  this  method  is  one 
which  must  be  very  carefully  used,  as  it  is  not  to  be  recommended  for 
the  majority  of  patients,  especially  those  who  are  old  or  anaemic.  In 
these  latter  iron  is  beneficial,  and  the  administration  of  opium  for  the  relief 
of  pain  produces  a  markedly  good  effect.  For  further  details  as  to  the 
more  strictly  medical  part  of  this  treatment  we  would  refer  the  reader  to 
text-books  on  medicine. 

(b)  Surgical  Treatment  of  Aneurysm.— The  selection  of  the  line 
of  treatment  to  be  followed  in  any  particular  case  will  depend  largely 
upon  the  character  and  seat  of  the  aneurysm.  The  following  are  the  chief 
methods  of  treatment. 

(1)  Ligature  of  the  Artery  Affected. — This  procedure  may  be  divided 
into  four  different  groups  according  to  the  site  at  which  the  ligature  is 
applied,  and  the  treatment  of  the  sac  of  the  aneurysm.    They  are  : 


304  SURGICAL  AFFECTIONS  OF  ARTERIES. 

(a)  Ligature  of  the  artery  in  close  proximity  to  the  sac;  this  is  com- 

monly known  as  "'Ariel's  operation"  (see  Fig.  97,  A). 

(b)  Ligature  of  the  artery  at  such  a  distance  from  the  sac  that  at  least 

one  branch  intervenes  between  it  and  the  ligature ;  this  is  usually 
known  as  the  "  Hunterian  operation  "  (see  Fig.  97,  B). 
if)  Ligature  of  the  artery  or  its  main  branches  on  the  distal  side  of  the 
aneurysm  ;  this  is  known  as  "  Brasdor's  or  Wardrop's  operation  " 
(see  Fig.  97,  C). 

(d)  Incision  of  the  sac,  evacuation  of  the  clots  and  ligature  of  the  artery 
above  and  below  the  orifice  of  communication  with  the  aneurysm  ;. 
this  is  often  spoken  of  as  the  "old  operation"  (see  Fig.  97,  D). 


Fig.  97. — Methods  of  applying  a  Ligature  to  an  Aneurysm. — 

A.  Anel's  operation. 

B.  Hunterian  ligature. 

C.  Distal  ligature — Brasdor's  and  Wardrop's  operation. 

D.  The  "old"  operation;   the  portion  between  the  ligatures  (including  the 

aneurysm)  is  dissected  away. 
The  arrows  show  the  direction  of  the  blood  stream. 

(2)  Compression  of  the  arterial  trunk,  which  may  be  either  digital  or 
instrumental,  and  may  be  applied  either  on  the  proximal  or  the  distal  side 
of  the  aneurysm. 

(3)  Galvano-puncture  by  means  of  needles  introduced  into  the  sac  and 
connected  with  the  poles  of  a  constant  current  battery. 

(4)  The  introduction  of  foreign  bodies  into  the  sac. 

(1)  Ligature  of  the  Artery.— In  applying  a  ligature  to  an  artery 
for  aneurysm  various  points  must  be  carefully  attended  to  if  success  is  to 
be  obtained.  The  essential  points  are,  firstly,  the  determination  of  the 
exact  situation  at  which  the  ligature  should  be  applied ;  secondly,  the 
method  of  applying  it ;  and  thirdly,  the  material  of  which  the  ligature 
should  be  composed.  Special  reference  must  also  be  made  to  the  risks  of 
secondary  haemorrhage  and  gangrene.  After  discussing  these  we  shall  pro- 
ceed to  describe  the  various  operations  for  ligature  in  the  order  given 
above';  we  shall  then  describe  the  other  three  methods  of  treatment. 

The  Point  at  which  the  Ligature  should  be  applied. — Apart  from  the 
old  operation  of  opening  the  sac,  turning  out  the  clots  and  tying  the  artery 
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above  and  below,  the  older  method  of  treatment  of  aneurysm  by  ligature 
was  by  applying  the  latter  immediately  above  the  sac — "Ariel's  operation." 
As  a  result  of  this,  secondary  haemorrhage  frequently  occurred,  and  suppura- 
tion in  the  sac  was  not  at  all  uncommon.  These  accidents  were  at  that 
time  attributed  partly  to  the  diseased  condition  of  the  vessel  at  the  seat  of 
ligature,  and  partly  to  the  direct  irritation  caused  by  the  ligature  upon  the 
diseased  vessel.  Therefore,  as  time  went  on,  the  modification  of  ligaturing 
the  artery  at  a  distance  from  the  sac,  known  as  the  "  Hunterian  operation," 
was  substituted.  The  object  of  this  was  partly  to  ligature  the  vessel  where 
it  was  quite  healthy,  partly  to  avoid  irritation  in  the  neighbourhood  of  the 
sac,  and  partly  to  favour  the  deposition  of  firm  laminated  clot  by  allowing 
a  certain  amount  of  the  circulation  to  be  carried  on  through  the  aneurysm 
by  the  agency  of  the  smaller  collateral  branches.  In  other  cases,  when  it 
was  found  impossible  either  to  open  the  sac  and  tie  the  vessel  on  each  side 
of  the  opening  into  it,  or  to  apply  a  ligature  on  the  proximal  side,  the  artery 
has  been  tied  on  the  distal  side  only,— "  Wardrop's  operation."  The  choice 
between  the  operation  of  proximal  and  distal  ligature  is  practically  determined 
entirely  by  the  situation  of  the  aneurysm  and  the  possibility  of  applying 
the  ligature  on  the  proximal  side.  Wherever  proximal  ligature  is  feasible  it 
should  be  chosen  in  preference  to  the  distal  one. 

The  Force  with  which  the  Ligature  should  be  tied.— This  is  a  matter 
of  some  moment  in  the  larger  arteries,  particularly  the  innominate,  but 
in  those  of  the  size  of  the  femoral  downwards  it  does  not  seem  to  be 
a  matter  of  great  consequence  so  long  as  the  ligature  is  tied  sufficiently 
tightly  to  occlude  the  vessel.  When  a  single  round  ligature  is  applied 
to  a  vessel  it  is  found  that,  as  it  is  tightened,  the  internal  and  middle 
coats  give  way  and  curl  up  within  its  lumen,  whilst  the  external  coat 
remains  constricted  by  the  ligature.  Hence  at  first  the  only  obstacle  to 
the  escape  of  blood  is  this  constricted  external  coat.  Very  shortly,  however, 
blood-clot  forms  in  the  vessel,  and  this  afterwards  becomes  organized  and 
connects  the  divided  internal  and  middle  coats,  while  lymph  is  poured  out 
and  embeds  the  ligature,  and  later  on  organizes  and  offers  a  still  further 
obstacle  to  the  escape  of  blood. 

Some  days  or  even  weeks  must  however  elapse  before  the  organizing 
material  inside  and  outside  the  vessel  is  sufficiently  firm  to  resist  the  high 
blood  pressure  which  exists  for  instance  in  the  innominate  artery.  Hence 
the  view  is  steadily  gaining  ground  that  in  the  larger  arteries,  such  as  the 
innominate,  the  ligature  should  not  be  tightened  sufficiently  to  divide 
the  internal  and  middle  coats,  but  should  only  be  drawn  close  enough 
to  bring  the  walls  of  the  vessel  firmly  together,  and  so  to  occlude  its 
lumen.  As  the  ligature  is  tightened,  the  artery  folds  up  in  pleats,  which, 
as  the  tightening  is  continued,  come  into  absolute  contact  (see  Fig.  98). 
It  is  only  when  the  force  is  carried  still  further  that  rupture  of  the 
internal  or  middle  coat  occurs,  but  even  when  this  is  avoided  a  sufficient 
amount  of  irritation  results  if  the  surfaces  of  the  internal  coat  be  brought 
PT.  II.  U 
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firmly  in  contact  by  the  ligature,  and  proliferation  of  the  endothelium  occurs, 
and  leads  to  union  between  the  opposed  surfaces.    While  this  is  going  on, 

the  entire  wall  of  the  artery  remains  as 
a  firm  obstacle  to  the  escape  of  blood, 
instead  of  only  the  external  coat,  as  is 
the  case  when  the  two  inner  ones  have 
been  divided. 

Extensive  experiments  have  been  carried 
out  by  Ballance  and  Edmunds1  as  to  the 

J amount  of  force  required  to  constrict  a 
:'  ■"'  ^^$Ms$\       vessel    without    rupturing    the  internal 

coats,  and  also  as  to  the  exact  method 
in  which  a  ligature  should  be  applied 
so  as  to  effectually  occlude  the  lumen 
without  rupturing  the  coats.  Naturally 
the  amount  of  force  varies  according  to 
the  particular  artery  in  question,  and 
there  is  also  a  very  marked  difference 
between  that  necessary  to  bring  the  walls 
into  contact  and  that  required  to  rupture 
the  coats.  The  exact  degree  of  force 
required  under  these  circumstances  in 
the  large  arteries  has  been  accurately  estimated  by  these  authors,  but 
in  actual  practice  it  can  of  course  only  be  gauged  by  experience.  As  a 
matter  of  fact  it  is  almost  always  possible  to  tell  when  the  internal  and 
middle  coats  rupture,  as  they  can  be  distinctly  felt  to  give  way. 

In  large  vessels  such  as  the  innominate  it  is  very  difficult  to  avoid  a 
certain  amount  of  relaxation  of  the  first  half  of  the  reef  or  surgical  knot 


Fig.  98. — Occlusion  of  an  Artery  with- 
out division  of  its  walls.  A  is  a  vertical 
section  of  a  large  artery  thus  tied,  showing  the 
pleating  up  of  its  walls.  B  shows  the  appear- 
ances presented  on  looking  down  upon  the  oc- 
clusion from  above.    (Ballance  and  Edmunds.} 


Fig.  99. — Method  of  tying  a  "Stay-Knot."  In  A  the  first  loop  of  two  ligatures 
lying  side  by  side  on  the  vessel  has  been  tied.  B  shows  the  mode  of  finishing  the  knot. 
The  two  ends  on  each  side  are  seized  together  as  one  and  tied  into  the  second  loop  of 
the  knot.    (Ballance  and  Edmunds.) 

at  the  moment  of  tying  the  second  half  when  a  single  round  ligature  is 
used,  and  Ballance  and  Edmunds  have  therefore  recommended  that  in  its 
place  two  at  least  should  be  used,  and  should  be  applied  in  the  following 
manner.  The  two  ligatures  are  first  of  all  passed  around  the  vessel  side 
1  Ligation  in  Continuity,  London  1891,  Macmillan  &  Co. 
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by  side,  and  the  first  loop  of  a  reef  or  surgical  knot  is  made  in  each 
separately  in  the  same  direction  without  constricting  the  vessel.  The  two 
ends  of  the  ligatures  on  each  side  are  then  seized  together  and  tightened 
simultaneously.  In  an  artery  such  as  the  innominate  it  will  be  found  that 
with  the  ligatures  so  applied  and  tightened  simultaneously  instead  of  inde- 
pendently, it  is  as  much  as  the  surgeon  can  do  to  rupture  the  coats. 
Hence,  if  they  be  tied  firmly  until  as  far  as  can  be  judged  the  coats  are 
well  pressed  together,  the  lumen  of  the  artery  will  be  obliterated  without 
any  risk  of  rupturing  the  coats.  The  knot  is  then  completed  by  tying  the 
two  ends  on  each  side  together  in  the  second  half  instead  of  separately  as 
is  done  in  the  first  half  (see  Fig.  99).  There  is  no  risk  of  a  knot  of  this 
kind — which  Ballance  and  Edmunds  call  a  "  stay  knot " — undergoing  relaxa- 
tion as  the  second  half  of  the  knot  is  tied,  and  therefore  no  channel  is  left 
in  the  artery  through  which  blood  can  find  its  way. 

The  Materia]  for  the  Ligature. — This  should  be  very  pliable,  soft,  and 
slowly  absorbable.  Absorption  should  take  place  in  from  three  to  six  months. 
Of  the  various  rnaterials  recommended  we  need  only  mention  silk,  catgut, 
and  kangaroo  tendon.  Of  these,  silk  is  the  most  certain  as  regards  the 
firmness  of  the  knot  and  the  slow  absorption  of  the  ligature,  but  at  the 
same  time  it  sometimes  happens  that  this  material  causes  more  irritation 
than  is  quite  desirable,  and  the  majority  of  surgeons  therefore  employ  either 
catgut  or  kangaroo  tendon  for  ligature  of  arteries  in  continuity.  In  the 
ordinary  twisted  or  plaited  silk  a  hard  knot  is  formed,  which  is  undoubtedly 
a  source  of  irritation,  and  therefore  if  silk  is  to  be  employed,  the  soft  floss 
silk  ligature  is  the  best,  as  it  overcomes  these  objections  very  largely. 
Unless  catgut  be  specially  prepared,  it  is  apt  to  be  too  quickly  absorbed, 
but  with  the  firm,  thick,  chromic  catgut  which  is  at  present  on  the  market, 
three  months  or  more  may  elapse  before  absorption  is  complete,  and  this 
material  is  sufficiently  pliable  and  much  less  irritating  than  silk ;  it  can 
therefore  be  safely  used  for  arteries  of  moderate  size.  Kangaroo  tendon, 
which  has  come  much  into  favour  with  many  surgeons,  has  the  disadvantage 
of  being  extremely  slippery,  and  the  first  half  of  the  knot  is  much  more 
likely  to  relax  during  the  tying  of  the  second  than  when  other  materials  are 
used.  At  the  same  time  the  tendon  has  the  advantage  of  being  a  flat 
instead  of  a  round  ligature,  and  is  probably  therefore  more  suitable  when 
it  is  desired  to  avoid  division  of  the  internal  coats  of  the  artery,  for 
example,  in  the  ligature  of  such  vessels  as  the  innominate  ;  a  double  liga- 
ture must  always  be  used  here  in  order  to  avoid  relaxation.  It  is  of 
course  of  the  utmost  importance  to  remember  that,  whatever  material  be 
employed,  it  must  be  rendered  absolutely  aseptic,  as  asepsis  is  the  great 
point  to  be  aimed  at  in  avoiding  any  risk  of  separation  of  the  ligature,  and 
therefore  of  secondary  haemorrhage. 

Risks  of  Ligature. — The  chief  of  these  are  (a)  the  occurrence  of 
secondary  haemorrhage,  and  (/?)  the  risk  of  gangrene  in  the  parts  supplied 
by  the  ligatured  artery. 
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(a)  Secondary  hemorrhage  was  of  frequent  occurrence  after  ligature  of 
the  larger  arteries  in  former  days,  when  it  was  attributed  variously  to  a 
diseased  condition  of  the  artery  at  the  seat  of  ligature,  to  the  too  free 
detachment  of  the  sheath  of  the  vessel  at  the  point  at  which  the  ligature 
was  applied,  to  too  early  separation  of  the  ligature,  or  to  too  small  an 
amount  of  clot  within  the  vessel.  As  a  matter  of  fact  we  now  know  that 
this  accident  depends  essentially  upon  a  septic  condition  of  the  wound 
which  is  necessarily  followed  by  separation  of  the  ligature.  When  the 
wound  is  absolutely  aseptic  it  would  appear  that  it  is  not  a  point  of  very 
great  importance  that  the  vessel  should  be  perfectly  healthy  at  the  seat  of 
ligature,  nor  does  the  freedom  with  which  the  sheath  is  detached  from 
the  artery  seem  to  matter  much.  Formerly  in  all  treatises  upon  ligature 
of  arteries  the  greatest  stress  was  laid  upon  the  necessity  of  making  a 
minute  hole  in  the  sheath  of  the  vessel,  and  gradually  insinuating  a  fine 
aneurysm  needle  around  it  so  as  to. avoid  any  risk  of  raising  the  artery 
from  its  bed.  While,  of  course,  it  is  well  to  avoid  denuding  the  artery  of 
its  sheath  for  a  greater  distance  than  is  necessary,  we  have  ample  experience 
to  show  that  the  arterial  sheath  can  be  stripped  off  for  a  very  considerable 
distance  in  an  aseptic  wound  without  the  slightest  risk  of  secondary 
haemorrhage  occurring. 

As  has  been  said,  the  real  cause  of  secondary  haemorrhage  in  former 
days  was  septic  infection  of  the  wound,  which  necessarily  entailed  the 
separation  of  the  ligature ;  whenever  silk  ligatures  become  septic,  they 
must  be  extruded  from  the  wound  like  any  other  foreign  body  before 
healing  can  take  place.  The  result  of  this  is  that  the  vessel  in  the 
immediate  neighbourhood  of  this  foreign  body  becomes  inflamed  and 
converted  into  granulation  tissue,  and  suppuration  ultimately  occurs  • 
when  this  has  taken  place,  the  ligature  becomes  loose  and  can  be  pulled 
out.  The  only  obstacle  to  the  escape  of  blood  from  the  vessel  at  this 
period  is  the  granulation  tissue  into  which  the  vessel  wall  has  become 
converted,  and  the  blood-clot  deposited  in  the  interior  of  the  artery. 
Should  the  granulation  tissue  be  soft  and  weak  and  the  plug  of  clot 
small  in  amount,  secondary  haemorrhage  is  very  likely  to  occur.  The 
amount  of  clot  formed  upon  the  distal  side  of  the  ligature  is  generally 
small,  and,  as  a  matter  of  fact,  it  is  from  this  and  not  from  the 
proximal  side  that  secondary  haemorrhage  generally  occurs.  At  the  present 
day,  when  wounds  are  kept  rigidly  aseptic,  ligatures  do  not  separate  at 
all  ;  the  wound  heals  rapidly,  and  there  is  very  little  formation  of  granu- 
lation tissue  in  the  wall  of  the  vessel,  and  consequently  only  slight  softening 
of  the  coats.  Further  than  this  the  ligature  becomes  buried  in  lymph 
which  undergoes  organization,  and  thus  serves  as  material  to  strengthen 
the  artery.  Hence  the  fear  of  secondary  haemorrhage  after  ligature  of  any 
artery,  except  the  largest,  such  as  the  innominate,  is  not  one  which  need 
trouble  the  surgeon.  In  the  latter  case,  however,  there  still  seems  to 
be  a  distinct  danger  of  such  an  occurrence.     This  is  due  not  to  septic 
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accidents  so  much  as  to  a  mechanical  rupture  of  the  vessel  wall,  and 
special  precautions  must  be  taken  to  avoid  it.  These  have  already  been 
outlined  in  speaking  of  the  method  of  application  of  the  ligature  (see 
p.  305),  and  will  be  referred  to  again  in  dealing  with  ligature  of  the 
individual  vessels. 

((3)  Gangrene. — The  chances  of  gangrene  after  ligature  of  an  artery  in 
its  continuity  depend  upon  the  rapidity  with  which  the  collateral  circula- 
tion is  developed ;  this  in  its  turn  is  influenced  by  two  points.  The  first  is 
whether  the  collateral  circulation  has  been  established  before  the  ligature 
is  applied  :  the  second  is  whether  it  is  possible  for  collateral  circulation  to 
be  properly  established  ;  it  ma)'  fail  from  the  presence  of  a  diseased  con- 
dition of  the  smaller  arteries  which  prevents  their  proper  dilatation  or 
from  some  pressure  which  is  exerted  upon  the  collateral  vessels  as  they 
arise  from  the  main  trunk  or  from  pressure  from  oedema,  etc.,  of  the  limb, 
which  offers  a  physical  obstacle  to  the  circulation.  Bearing  this  in  mind, 
the  Hunterian  operation  is  not  the  best  in  those  cases  in  which  the 
aneurysm  is  very  large,  where  there  is  extensive  disease  of  the  arteries  or 
where  the  aneurysm  has  become  diffuse.  Under  these  circumstances,  and 
especially  in  the  latter  case,  the  clot  may  seriously  interfere  with  the 
secondary  circulation,  and  therefore  the  old  operation  of  opening  the  sac, 
clearing  out  the  clots,  tying  the  vessel  above  and  below,  and  extirpating  the 
sac  itself  is  less  likely  to  lead  to  gangrene  than  is  the  Hunterian  operation. 
In  the  old  operation  the  clots  which  are  infiltrating  the  tissues  when  the 
aneurysm  has  become  diffuse  can  be  removed  at  the  same  time. 

Anel's  Operation. — Upon  the  question  of  applying  the  ligature  in 
tlie  immediate  vicinity  of  the  aneurysm  or  at  some  distance  from  it,  our 
views  have  lately  undergone  considerable  alteration.  It  is  now  found  that 
the  opinion  formerly  held  as  to  the  diseased  condition  of  the  artery  in  the 
neighbourhood  of  the  sac  was  not  absolutely  correct,  and  in  a  large 
number  of  cases  the  artery  is  quite  as  healthy  close  to  the  aneurysmal  sac 
as  it  is  at  some  distance  from  it ;  moreover,  the  risk  of  secondary 
haemorrhage  and  suppuration  in  the  sac  is  now  known  to  be  the  result  of 
sepsis  and  not  of  the  irritation  of  the  ligature.  Hence  the  exact  point  at 
which  the  ligature  should  be  applied  depends  more  upon  the  anatomy  of 
the  part  (particularly  of  the  branches  arising  from  the  artery),  and  on  the 
size  and  condition  of  the  aneurysm,  than  on  any  other  consideration  ;  we 
now  apply  the  ligature  at  the  point  which  will  interfere  least  with  the 
blood-supply  to  the  parts  below. 

The  rules  formerly  laid  down  as  to  avoiding  ligature  of  an  artery  in 
the  immediate  vicinity  of  a  collateral  branch,  and  the  exact  position  at 
which  it  should  be  applied  from  the  aneurysm,  are  also  of  very  little 
•consequence.  Formerly  it  was  found  that  when  a  ligature  was  applied  in 
the  immediate  neighbourhood  of  a  branch  the  clot  in  the  interior  of  the 
vessel  did  not  extend  further  up  than  that  branch,  and  consequently  if 
the  latter  were  too  close  to  the  ligature,  the  amount  of  clot  available  for 
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the  prevention  of  secondary  haemorrhage  was  too  small.  Nowadays  this  is 
a  point  of  no  importance,  because,  as  has  just  been  said,  sepsis  does  not 
occur,  the  ligature  does  not  separate,  and  consequently  there  is  no  need 
for  a  protecting  clot. 

The  Hunterian  Operation. — In  this  operation  the  artery  is  ligatured 
at  some  distance  above  the  aneurysm.  In  the  earlier  operations  done  by 
John  Hunter  popliteal  aneurysm  was  the  affection  treated,  and  the  femoral 
artery  was  ligatured  in  Hunter's  canal.  At  the  present  time  the  usual 
situation  for  the  application  of  the  Hunterian  ligature  for  popliteal  aneurysm 
is  the  apex  of  Scarpa's  triangle,  where  the  artery  is  quite  superficial  and 
readily  accessible.  After  the  vessel  has  been  ligatured,  pulsation  in  the 
aneurysm  ceases,  the  blood  comes  to  a  standstill  in  the  sac,  and,  being 
in  contact  with  a  foreign  body  in  the  shape  of  clot,  it  undergoes  coagu- 
lation. Changes  then  take  place  in  the  coagulum  which  lead  to  the 
entire  obliteration  of  the  aneurysm  and  its  conversion  into  a  fibrous  mass, 
which  ultimately  shrinks  and  almost  entirely  disappears.  While  this  is  the 
usual  result,  it  occasionally  happens  that  the  Hunterian  operation  fails  to 
cure  the  aneurysm,  and  this  is  most  likely  to  occur  where  the  collateral 
circulation  has  developed  to  too  great  an  extent  before"  operation,  and  where 
consequently  blood  freely  re-enters  the  artery  below  the  ligature  and  the 
circulation  through  the  aneurysm  is  thus  rapidly  restored.  It  is  not 
uncommon  in  popliteal  aneurysm  treated  by  the  Hunterian  ligature  to  find 
that  pulsation  recurs  in  the  sac  after  two  or  three  days,  from  the  establish- 
ment of  the  collateral  circulation,  but  this  as  a  rule  gradually  ceases,  and 
the  aneurysm  ultimately  consolidates.  In  some  cases,  however,  the  amount 
of  blood  which  passes  into  the  sac  is  excessive,  and  the  cure  fails. 

Distal  Ligature. — The  application  of  a  distal  ligature,  that  is  to  say, 
one  applied  to  the  trunk  of  the  vessel  or  its  main  branches  on  the 
distal  side  of  the  aneurysm,  is  useful  in  cases  in  which  neither  the  old 
operation  nor  the  proximal  ligature  can  be  employed.  It  is,  for  example, 
specially  suitable  for  aneurysms  at  the  root  of  the  neck,  particularly 
when  the  innominate  artery  or  the  first  part  of  the  subclavian  or  the 
carotid  arteries  are  implicated,  and  it  has  been  used  in  some  cases  of 
aneurysm  of  the  arch  of  the  aorta.  The  object  of  the  procedure  is  either 
to  arrest  the  current  of  blood  circulating  through  the  aneurysm  entirely  by 
cutting  off  the  branches  which  emerge  from  it,  or  at  any  rate  to  retard  it 
to  such  an  extent  that  the  deposition  of  laminated  clot  can  go  on  more 
rapidly  and  thus  bring  about  a  cure. 

The  "Old  Operation." — In  this  operation  the  sac  is  opened,  the  clots 
cleared  out,  and  the  wall  of  the  aneurysm  dissected  away  as  completely 
as  possible  after  the  vessel  has  been  ligatured  above  and  below  the  orifice  of 
communication.  This  operation  has  come  into  favour  of  recent  years  for 
two  principal  reasons  :  in  the  first  place  it  absolutely  cures  the  aneurysm ; 
in  the  second,  it  is  less  likely  to  be  followed  by  gangrene  than  any  other- 
procedure  in  the  case  of  a  large  aneurysm  or  one  which  has  become  diffuse. 
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In  all  cases  of  traumatic  aneurysm  where  the  affection  is  situated  in  the 
extremities,  and  where  the  circulation  can  be  controlled  by  an  Esmarch's 
bandage,  it  is  by  far  the  most  satisfactory  procedure.  Even  for  a  traumatic 
aneurysm  of  vessels  which  cannot  be  controlled  satisfactorily  by  an  Esmarch's 
bandage,  the  operation  should  be  performed  wherever  it  is  possible  to  ligature 
the  vessel  upon  the  proximal  side  before  the  sac  is  opened,  as  by  this 
means  the  risk  of  haemorrhage  on  opening  the  sac  is  largely  avoided. 

In  order  to  perform  the  operation,  an  incision  extending  for  some  distance 
above  and  below  the  sac  is  made  over  the  aneurysm,  the  sac  wall  is  exposed 
at  the  upper  part,  the  artery  is  defined  as  near  to  the  aneurysm  as  possible 
and  a  ligature  applied.  The  sac  may  then  be  laid  freely  open  and  the  clots 
turned  out.  If  any  blood  escapes  it  will  come  from  the  lower  end  or 
from  some  branch  opening  into  the  sac,  and  should  this  happen,  the  finger 
should  be  placed  over  the  aperture  from  which  it  comes,  whilst  the  lower 
end  of  the  vessel  or  any  of  the  branches  emerging  from  the  sac  are  sought 
for  and  tied.  Should  there  be  any  difficulty  in  defining  the  artery  below  the 
sac,  valuable  aid  may  be  gained  by  passing  a  sound  or  bougie  into  its  orifice 
through  the  sac.  When  the  bleeding  has  been  arrested  the  sac  should  lie 
dissected  out  as  completely  as  possible  ;  should,  however,  any  portion  of 
the  latter  be  adherent  to  the  main  vein  or  to  important  nerves  in  the 
neighbourhood,  it  should  be  left  behind.  A  wound  is  thus  left  which  will 
heal  by  first  intention,  the  aneurysm  is  entirely  got  rid  of,  and  the  pressure 
it  exerted  on  the  collateral  circulation  (which  sometimes  increases  con- 
siderably as  consolidation  occurs)  is  entirely  done  away  with.  It  is  well 
in  all  these  cases  to  insert  a  drainage  tube  (about  No.  14)  into  the  wound  ; 
this  may  be  removed  in  about  four  or  five  days. 

After-t?-eatment. — After  all  operations  for  ligature  of  arteries  in  the 
extremities  every  precaution  should  be  taken  to  diminish  the  risk  of  gan- 
grene. The  whole  limb  should  be  thoroughly  disinfected  by  scrubbing 
with  strong  mixture  (see  Part  I.,  p.  161),  wrapped  up  in  a  thick  mass  of 
salicylic  wool  and  kept  slightly  elevated  on  a  pillow,  especial  care  being 
taken  to  avoid  pressure  over  any  bony  points,  notably  the  heel.  The 
nurse  in  charge  of  the  case  should  be  specially  warned  against  applying 
hot  bottles  to  the  feet. 

When  the  old  operation  has  been  performed  the  patient  may  be  allowed 
to  get  up  in  about  three  weeks.  When  however  the  Hunterian  ligature 
has  been  employed,  as  for  example  in  popliteal  aneurysm,  it  is  well  to 
keep  the  patient  in  bed  for  six  weeks  or  two  months. 

(2)  Compression.  -The  artery  may  be  compressed  either  by  the 
fingers  or  by  special  instruments.  This  method  of  treatment  is  now  rarely 
resorted  to,  but  at  one  time  it  was  much  in  favour,  because  in  it  all  risks 
of  secondary  haemorrhage,  pyaemia,  etc.,  were  avoided.  The  method  consists 
in  applying  pressure  to  the  artery,  if  possible  upon  the  proximal  side  of 
the  aneurysm  and  at  some  distance  from  it,  and  maintaining  that  pressure 
either  continuously  or   intermittently  for   from    24  to  36   hours  or  even 
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longer.  It  has  been  found  in  practice  that  a  number  of  aneurysms  are 
cured  by  pressure,  even  when  applied  intermittently.  The  objections  to 
the  procedure  are  first  of  all  that  it  is  difficult  to  satisfactorily  compress 
the  vessel,  in  the  second  place  it  causes  great  pain  to  the  patient,  and 
in  the  third  place  there  is  risk  of  injury  to  the  vessel  itself  at  the  seat  of 
compression ;  aneurysms  have  developed  later  on  at  the  point  of  pressure. 

(a)  Digital  Compression. — Wherever  it  can  be  employed  digital  com- 
pression is  far  preferable  to  that  exerted  by  instruments.  By  its  means  the 
assistant  can  gauge  the  amount  of  pressure  which  is  necessary  to  arrest 
the  circulation  much  better  than  can  be  done  by  screwing  down  an  instru- 
ment, and,  as  the  fingers  soon  get  tired,  there  is  not  the  same  risk  of  applying 
too  much  pressure  ;  the  result  is  that  the  pain  is  considerably  less.  Besides 
this,  it  is  necessary  to  frequently  change  the  assistant  who  is  applying  the 
pressure,  and  as  a  result,  the  compression  is  not  applied  continuously  to 
the  same  .part  of  the  artery,  and  thus  less  damage  is  done.  Finally,  there 
is  not  the  risk  of  the  artery  escaping  pressure  for  a  considerable  time  as 
would  be  the  case  should  the  instrument  slip. 

If  digital  compression  is  to  be  employed,  a  relay  of  assistants  is  neces- 
sary, for,  as  a  rule,  it  will  be  found  that  one  cannot  keep  up  satisfactory 
compression  for  more  than  from  fifteen  to  twenty  minutes  at  a  time.  It  is 
well  to  reinforce  the  compression  exerted  by  the  fingers  by  means  of  a 
bag  of  shot  or  a  suitable  leaden  weight  laid  upon  them,  so  that  there  is  not 
so  much  muscular  exertion  required,  and  the  compression  can  therefore  be 
persevered  with  longer.  The  point  at  which  the  artery  is  compressed  should 
be  varied  so  as  to  relieve  the  pain,  and  each  fresh  assistant  should  compress 
the  artery  either  above  or  below  the  point  at  which  the  compression  is 
being  applied,  before  the  fingers  of  his  predecessor  are  removed.  If  pos- 
sible, the  pressure  should  be  maintained  continuously  for  from  12  to  24 
hours  ;  when  this  is  impossible,  it  may  be  employed  for  from  four  to  six 
hours  daily  for  two  or  three  days. 

Before  commencing  the  compression,  the  skin  over  the  part  should  be 
shaved,  washed  with  alcohol,  and  powdered  with  equal  parts  of  boracic 
acid  and  starch,  and  a  piece  of  boracic  lint  should  always  be  interposed 
between  the  fingers  and  the  skin.  It  is  generally  necessary  to  keep  the 
patient  under  the  influence  of  morphine  when  compression  is  employed  ; 
sometimes  it  is  even  necessary  to  resort  to  the  administration  of  a  general 
anaesthetic  when  the  pain  is  intense.  This  is  not,  however,  generally  called 
for  when  digital  compression  is  employed. 

{/>)  Instrumental  Compression. — In  some  cases  it  is  absolutely  neces- 
sary to  employ  instrumental  pressure,  notwithstanding  the  greater  pain  that 
it  causes,  and  notwithstanding  that  the  tourniquet  must  be  screwed  down 
so  tightly  in  order  to  prevent  it  from  slipping,  that  there  is  greater  pressure 
on  and  risk  of  damage  to  the  tissues  and  the  vessel  itself,  and  notwith- 
standing also  that  there  is  less  chance  of  cure,  because  the  pressure 
cannot  be  maintained  for  so  long  as  in  the  digital  method.    These  cases 
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will  be  indicated  when  describing  the  treatment  of  special  aneurysms. 
"When  instrumental  pressure  is  employed,  the  tourniquet  should  not  be  kept 
on  for  more  than  five  or  six  hours  at  a  time,  and  the  position  of  the 
instrument  should  be  varied  during  that  period.  If  it  be  kept  on  longer 
than  this  there  is  a  considerable  risk  of  injuring  the  soft  parts,  or  even  the 
artery  itself,  and  cases  are  known  in  which  aneurysms  have  formed  later 
on  at  the  seat  of  pressure,  owing  to  the  bruising  of  the  artery  caused  by 
the  instrument.  In  the  abdomen  also  the  pressure  on  the  intestine  has 
led  to  sloughing  and  perforation  of  the  bowel.  Should  the  femoral  artery 
require  instrumental  compression,  it  is  well  to  have  two  instruments- — one 
which  exerts  pressure  over  the  brim  of  the  pelvis,  and  another  which  com- 
presses the  vessel  against  the  shaft  of  the  bone  ;  after  the  first  instrument 
has  been  in  position  for  an  hour  or  so,  the  second  one  may  be  screwed 
down  and  the  first  relaxed. 

In  order  to  relieve  the  pain,  it  is  well  in  all  cases  in  which  there  is 
no  renal  affection  to  put  the  patient  well  under  opium,  and  in  some  cases 
where  instrumental  pressure  is  used  and  the  pain  is  excessive  the  patient  may 
have  to  be  kept  lightly  under  the  influence  of  chloroform.  The  preliminary 
preparation  of  the  skin  at  the  seat  of  compression  is  the  same  as  for 
digital  compression  {vide  supra). 

When,  in  cases  such  as  the  femoral  artery,  the  compression,  either  digital 
or  instrumental,  is  given  up,  a  bag  containing  sand  or  shot  may  be  laid 
over  the  artery  so  as  to  diminish  the  flow  of  blood  through  it,  and  thus  to 
prolong  the  effect  of  the  compression.  If  coagulation  does  not  take  place 
the  compression  may  be  renewed  daily  for  two  or  three  days,  for,  as  we 
have  already  said,  experience  shows  that  an  aneurysm  may  be  completely 
cured  by  pressure  which  is  very  intermittent.  It  is  not,  however,  necessary 
to  say  more  about  this  question  of  compression,  because,  with  the  exception 
of  pressure  on  the  distal  side  of  aneurysms,  such  as  those  of  the  abdo- 
minal aorta,  the  method  cannot  be  recommended  in  comparison  with  the 
safe  and  satisfactory  methods  of  ligature  which  are  practised  at  the  present 
■day. 

(3)  Galvano-puncture.— This  method  is  only  resorted  to  when 
there  is  no  chance  of  employing  one  of  the  others  already  mentioned. 
Hence  its  use  is  generally  confined  to  cases  of  sacculated  aortic  aneurysms 
which  project  externally,  or  for  large  innominate  aneurysms.  The  object 
of  the  procedure  is  to  cause  the  deposition  of  clot  in  the  sac  by  the 
direct  action  of  the  galvanic  current  on  the  blood,  and  in  order  to  carry 
it  out  several  needles  connected  with  the  positive  pole  of  a  constant  battery 
are  introduced  into  the  sac.  The  negative  pole  is  connected  with  a  large 
wet  pad,  which  should  be  applied  to  the  skin  in  the  vicinity  of  the  aneurysm. 
The  skin  of  course  must  be  scrupulously  purified  before  the  needles  are 
introduced. 

It  is  best  not  to  introduce  both  poles  into  the  sac  ;  a  large  amount  of 
gas  is  disengaged  at  the  negative  pole,  and  the  clot  which  forms  there  is 
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quite  soft  and  frothy,  and  of  no  use,  and  besides  this  a  considerable  amount 
of  heat  may  be  generated,  should  the  points  of  the  needles  come  into 
contact.  The  clot  formed  at  the  positive  pole  is  firm,  and  is  of  great  use 
in  the  cure  of  the  aneurysm,  whilst  the  amount  of  gas  disengaged  is  com- 
paratively small.  Only  the  finest  needles  should  be  employed,  and  they 
should  be  carefully  insulated  to  within  a  very  short  distance  of  their  points, 
and  the  uninsulated  portion  should  be  thrust  entirely  into  the  interior  of 
the  aneurysm,  so  that  only  the  insulated  part  is  in  contact  with  the  skin 
and  the  wall  of  the  sac.  Unless  this  be  done,  the  naked  portion  of  the 
needle  as  it  passes  through  the  skin  and  the  wall  of  the  aneurysm  may 
burn  a  whole  in  the  sac,  and  the  aneurysm  may  thus  become  diffuse. 
The  needles  of  course  should  be  thoroughly  disinfected  by  boiling,  before 
they  are  introduced  ;  they  should  not  be  immersed  in  the  strong  carbolic 
solution,  as  that  is  likely  to  destroy  the  insulating  material.  If  more 
needles  than  one  are  introduced,  they  should  be  kept  parallel  to  one 
another,  as  they  thus  produce  the  greatest  effect.  The  strength  of  the 
current  employed  may  be  varied,  but  it  should  not  be  stronger  than  about 
50  milliamperes  to  begin  with,  and  it  should  be  continued  until  the  sac 
is  felt  to  become  firm  under  the  finger.  Usually,  this  occurs  in  about  a 
quarter  to  half  an  hour ;  the  needles  may  be  then  withdrawn  and  the 
punctures  painted  over  with  collodion.  The  operation  may  be  repeated 
once  a  week  if  necessary,  and  no  anaesthetic  is  required. 

(4)  The  Introduction  of  foreign  bodies  into  the  Sac. — This 
method  was  at  one  time  largely  employed.  The  materials  introduced 
were  generally  either  fine  iron  or  silver  wire  or  horsehair,  and  the  object  of 
the  procedure  was  to  produce  clotting  in  the  aneurysm  around  these  foreign 
bodies.  In  a  certain  number  of  cases,  no  doubt,  success  followed  this  method, 
but  in  others  no  cure  was  effected,  although  large  quantities  of  the  foreign  body 
were  introduced.  In  some  cases  the  latter  has  been  known  to  pass  from  the 
aneurysm  into  the  general  arterial  system,  and  to  have  caused  serious  results. 

Maceweris  Method. — In  place  of  the  introduction  of  foreign  bodies  into 
the  sac  of  the  aneurysm  and  leaving  them  in  situ,  Macewen  has  recently 
suggested  the  insertion  of  fine  steel  needles  through  the  wall  of  the  sac  in 
such  a  manner  as  to  scratch  or  scarify  the  wall  on  the  opposite  side  over  a 
considerable  area,  and  thus  to  produce  a  rough  surface  upon  which  clot  will 
be  deposited.  The  pins  should  be  of  tempered  steel  as  fine  as  possible,  and 
should  taper  to  a  point  like  the  ordinary  sewing  needle ;  on  the  opposite 
extremity  is  a  rounded  head.  Before  performing  the  operation  the  skin  and 
the  pins  are  thoroughly  disinfected ;  the  pin  or  pins  are  then  made  to 
penetrate  the  sac  and  pass  right  through  its  cavity  until  the  point  is  felt  to 
come  into  contact  with  the  opposite  side,  which  it  should  be  made  to  touch 
but  not  to  penetrate.  The  point  of  the  pin  is  then  moved  over  the  surface  of 
the  wall  upon  which  it  has  impinged  so  as  to  scratch  it  freely,  and  this  should 
be  done  over  as  large  an  area  as  possible.  Sometimes  the  blood  current  can 
be  felt  to  move  the  pin  about,  and  in  that  case  it  may  be  left  in  situ  so  that 
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its  oscillations  will  mechanically  lead  to  the  necessary  scarifications  of  the 
wall  (see  Fig.  100). 

Macewen  recommends  that  the  scarification  should  be  carried  out  for 
about  ten  minutes  at  one  spot,  and  then  the  position  of  the  point  of  the  pin 
should  be  shifted  so  as  to  do  the  same  at  another  point ;  in  this  way  the 
greater  part  of  the  sac  wall  should  be  gone  over.  To  do  this  the  pin  need 
not  be  withdrawn  from  the  puncture 
in  the  skin ;  it  may  be  left  in  the 
aneurysmal  sac  for  some  hours,  but 
the  longest  time  that  Macewen  recom- 
mends is  48  hours.  While  in  situ  the 
pin  should  be  surrounded  with  a  piece 
of  antiseptic  gauze,  and  when  it  is  with- 
drawn a  small  antiseptic  dressing  is 
applied,  fixed  on  with  collodion  and  kept 
in  place  for  several  days.  Should  the 
aneurysm  be  very  large,  several  pins 
may  be  introduced  at  different  points, 
a  suitable  interval  being  left  between 
each  so  as  not  to  do  too  much  damage 
to  the  wall  at  any  one  point.  The 
action  of  this  procedure  is  slow ;  some- 
times it  may  be  weeks  before  any  noticeable  thickening  of  the  coats  is 
made  out ;  sometimes,  on  the  other  hand,  it  may  be  much  more  rapid. 
The  pins  may  be  introduced  on  several  occasions ;  it  is  well  to  leave 
an  interval  of  a  week  to  a  fortnight  between  each  introduction. 

In  several  cases  this  plan  has  resulted  in  marked  improvement  ;  in  one  or 
two  it  has  even  produced  an  apparent  cure  of  the  aneurysm.  In  all  cases, 
however,  where  either  galvano-puncture  or  the  introduction  of  needles  is  to  be 
employed,  it  should  be  used  at  an  early  period  in  the  disease  before  the  sac 
has  become  too  large  and  its  coverings  too  much  thinned. 

Summary. — It  will  be  evident  from  what  has  gone  before  that  in  a 
sacculated  aneurysm  any  of  the  above  methods  are  applicable  according  to 
tii e  circumstances  of  the  case  and  the  anatomical  relations  of  the  part. 
The  precise  indications  for  the  choice  of  any  one  particular  method  in 
individual  cases  will  be  discussed  in  detail  when  we  deal  with  the  various 
aneurysms.  It  is  here  sufficient  to  say  that,  wherever  it  can  be  employed, 
the  best  method  is  the  old  operation  of  removing  the  sac,  and  ligaturing 
the  vessel  above  and  below  ;  failing  that,  the  next  best  is  Anel's  or  the 
Hunterian  ligature.  Where  these  are  not  applicable,  distal  ligature  should 
be  resorted  to,  and  failing  any  of  these  we  can  only  fall  back  upon  galvano- 
puncture,  or  the  use  of  Macewen's  needles,  and  the  employment  of  general 
medicinal  treatment. 

In  cases  of  fusiform  aneurysm  the  Hunterian  operation  is  practically 
the  only  method  which  offers  a  reasonable  prospect  of  success,  except  in 


Fig.  100. — Macewen's  Method  of  treat- 
ing large  Aneurysms.  The  method  is  ex- 
plained fully  in  the  text.  The  dotted  lines  show 
the  position  of  the  steel  pin  as  it  is  made  to 
scarify  fresh  portions  of  the  sac  wall. 
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those  cases  in  which  the  aneurysm  involves  a  short  extent  of  the  artery 
and  is  situated  in  the  extremities,  when  of  course  it  can  be  dissected 
completely  out.  Fusiform  aneurysm,  however,  is  comparatively  rare  in  the 
extremities,  and,  as  has  been  said,  there  is  little  or  no  tendency  in  it  to 
the  deposit  of  clots  upon  the  wall. 

In  cases  of  diffuse  aneurysm  the  old  operation  is  the  one  which  should 
be  employed  wherever  it  is  possible,  on  account  of  the  great  risk  of  the 
compression  exerted  by  the  effused  blood  upon  the  collateral  circulation 
producing  gangrene  of  the  limb  should  the  pressure  not  be  relieved  by 
the  removal  of  the  clots. 

CIRSOID  ANEURYSM. 

By  the  term  cirsoid  aneurysm,  or  aneurysm  by  anastomosis,  is  meant  a 
condition  in  which  an  artery  or  group  of  arteries  is  much  enlarged,  dilated, 
and  tortuous ;  this  forms  a  vascular  mass  consisting  of  numerous  anastomosing 
branches,  which  may  in  fact  be  roughly  described  as  an  arterial  nsevus. 
The  veins  and  capillaries  in  the  neighbourhood  are  also  enlarged  in  a 
similar  manner.  The  affection  may  occur  in  almost  any  situation,  but  it  is 
generally  met  with  about  the  head  and  face,  especially  in  the  area  of  the  tem- 
poral artery  and  its  branches  or  upon  the  hand  and  lower  part  of  the  forearm. 

There  is  generally  very  free  communication  between  the  arteries  and 
veins  ;  the  skin  may  become  adherent  to  the  tumour,  and  ulceration  may 
ultimately  occur,  and  repeated  and  even  fatal  haemorrhage  ensue.  Owing 
to  the  free  communication  with  the  veins,  it  may  happen  when  the  aneurysm 
is  situated  in  the  extremity  that  there  is  considerable  interference  with  the 
return  of  blood. 

TREATMENT.— This  is  often  a  matter  of  considerable  difficulty. 
Ligature  of  the  main  arterial  trunk  leading  to  the  aneurysm  has  been  tried 
in  many  cases,  but  has  proved  almost  uniformly  futile.  The  only  method  that 
offers  any  prospect  of  success  is  complete  excision  of  the  whole  tumour. 
The  aneurysm  is  cut  down  upon,  the  vessels  entering  and  leaving  it  are 
clamped  and  tied,  and  the  tumour  is  then  carefully  isolated  from  its  blood 
supply,  and  dissected  completely  out.  This  operation  is  comparatively  simple 
when  the  mass  is  small,  but  even  then  the  number  of  large  vessels  requiring 
ligature  may  be  very  considerable. 

When  the  tumour  is  large  the  difficulties  are  enormously  increased, 
and  in  some  cases  removal  by  operation  is  quite  impossible.  Recourse 
may  then  be  had  to  electrolysis  (see  Part  I.,  p.  266),  which  should  be 
applied  whilst  the  circulation  through  the  aneurysm  is  controlled  by  pressure 
upon  the  main  artery  leading  to  it.  The  results,  however,  are  seldom 
entirely  satisfactory. 

In  some  cases  of  aneurysm  by  anastomosis  about  the  wrist  and  palm 
of  the  hand,  where  the  tumour  threatens  to  rupture,  it  has  actually  proved 
necessary  to  perform  amputation  of  the  limb. 
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SURGICAL  TREATMENT  OF  SPECIAL  ANEURYSMS. 

ANEURYSM  OF  THE  THORACIC  AORTA. 

These  aneurysms  seldom  come  under  the  notice  of  the  surgeon  until  they 
have  become  so  large  as  to  project  from  the  wall  of  the  thorax  and  threaten 
to  burst  through  the  skin. 

Treatment. — Under  such  circumstances  all  that  can  be  done  to  re- 
inforce the  medical  treatment  is  to  promote  coagulation  within  the  sac- 
wall  by  one  or  other  of  the  methods  already  described — preferably  by 
g-alvano-puncture  or  by  the  introduction  of  Macewen's  needles. 
This  treatment,  however,  is  very  seldom  successful  in  completely  arresting 
the  progress  of  the  disease  ;  to  some  extent  no  doubt  this  is  because  the 
surgeon  is  seldom  called  in  until  the  last  stage  of  the  disease  has  been 
reached. 

Distal  ligature.— In  cases  of  aneurysm  of  the  arch  of  the  aorta, 
some  degree  of  success  has  occasionally  followed  ligature  of  one  or  more 
of  the  large  vessels  of  the  neck.  Complete  cure  cannot,  however,  well  be 
expected  from  this  method  because,  of  course,  the  circulation  through  the 
aneurysm  must  remain  free  in  spite  of  the  operation.  The  vessels  on 
the  left  side  of  the  neck  are  usually  tied,  and  the  best  success  seems  to 
have  followed  ligature  of  the  left  common  carotid.  In  some  cases  the  left 
subclavian  artery  has  also  been  tied,  either  alone  or  in  addition  to  the 
carotid ;  when  it  is  decided  to  tie  both  vessels  it  is  well  to  do  it  simul- 
taneously. This  operation  is  unsuited  for  cases  in  which  there  is  valvular 
disease  of  the  heart,  in  which  the  aneurysm  is  not  definitely  sacculated  or 
in  which  it  is  of  very  large  size,  and  especially  when  it  presses  upon  the 
bronchi. 

ANEURYSM  OF  THE  ABDOMINAL  AORTA. 

Compression. — Here  the  aid  of  the  surgeon  is  also  sometimes  sought, 
and  in  most  cases  this  is  the  only  method  which  can  be  employed.  Com- 
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pression  of  the  abdominal  aorta  on  the  proximal  side  of  the  aneurysm  is 
seldom  feasible  on  account  of  the  size  and  situation  of  the  tumour,  whilst 
distal  compression  has  very  rarely  produced  any  beneficial  result.  Should  it 
be  decided  to  employ  compression,  the  force  used  should  not  be  more  than 
is  absolutely  necessary  to  arrest  the  current  of  blood,  and  the  pressure  should 
not  be  continued  for  more  than  three  or  four  hours  at  a  time,  nor  renewed  at 
more  frequent  intervals  than  three  or  four  days.  If  these  rules  be  neglected 
there  is  great  risk  of  injury  to  the  small  intestine,  where  it  is  caught  between 
the  pad  of  the  tourniquet  and  the  vertebras. 

The  most  convenient  method  of  applying  distal  pressure  to  the  abdominal 
aorta  is  by  Lister's  abdominal  tourniquet  (see  Fig.  101).  When  the  instru- 
ment is  screwed  down  it  causes  considerable  pain,  and  in  all  cases  it  will 


be  necessary  either  to  keep  the  patient  fully  under  the  influence  of  morphine 
or  to  administer  chloroform,  which  need  not  be  carried  to  the  full  surgical 
degree.  The  bowels  should  be  freely  cleared  out  for  two  or  three  days 
beforehand,  and  when  the  tourniquet  is  applied  the  abdominal  muscles 
should  be  relaxed  as  much  as  possible  by  flexing  the  thighs  upon  the 
pelvis  by  large  pillows  placed  under  the  knee,  and  by  raising  the  thorax  in 
the  same  way.  The  pad  of  the  tourniquet  is  applied  immediately  below  the 
aneurysm  and  a  little  to  the  left  of  the  middle  line. 

It  is  important  to  watch  carefully  the  effects  produced  by  the  use  of  this 
instrument.  Should  it  be  doing  good,  the  aneurysm  will  be  felt  to  become 
firmer  and  after  a  time  somewhat  smaller.  On  the  other  hand,  intense  pain, 
abdominal  colic,  and  the  passage  of  blood  per  rectum  should  be  looked  upon 
as  indications  for  the  immediate  removal  of  the  pressure.  The  general 
medical  treatment  —  restricted  diet,  the  administration  of  drugs,  etc.  (see 


Fig.  ioi. — Listek's  Abdominal  Tourniquet. 
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p.  302) — should  be  persevered  with  while  the  surgical  treatment  is  being 
carried  out. 

In  the  rare  cases  in  which  there  is  room  enough  between  the  xiphoid 
cartilage  and  the  aneurysm  to  allow  of  proximal  compression,  this  should 
of  course  be  attempted,  the  pad  of  the  instrument  being  screwed  down 
just  above  the  sac. 

ANEURYSM  OF  THE  INNOMINATE  ARTERY. 

Aneurysm  of  the  innominate  is  not  a  frequent  affection,  and  it  is  one 
that  is  by  no  means  easy  to  diagnose  with  certainty.  An  aneurysm  of  the 
arch  of  the  aorta  or  of  the  lower  part  of  the  right  carotid  or  subclavian 
arteries  may  readily  simulate  an  aneurysm  of  the  innominate  trunk.  When 
the  aneurysm  is  small,  the  situation  of  the  tumour  may  assist  the  diagnosis. 
In  an  innominate  aneurysm  the  swelling  rises  in  the  neck  above  the 
supra-sternal  notch,  whilst  in  an  aneurysm  of  the  first  part  of  the  carotid 
it  usually  appears  between  the  sternal  and  clavicular  heads  of  the  stemo- 
mastoid  muscle;  in  an  aneurysm  of  the  first  part  of  the  subclavian  it  is 
on  the  outer  side  of  the  latter.  When  the  aneurysm  is  large,  however,1 
the  swelling  in  each  case  comes  to  occupy  about  the  same  position,  and 
then  the  diagnosis  is  mainly  made  by  observing  the  character  of  the  pulsa- 
tion in  the  terminal  branches  of  the  innominate.  If  the  pulses  in  both 
the  axillary  and  the  carotid  are  delayed  and  feebler  than  on  the  opposite 
side,  it  is  probable  that  the  innominate  trunk  is  affected,  whereas  if  the 
pulses  in  these  two  arteries  differ  from  one  another  it  shows  that  the 
aneurysm  affects  one  or  other  of  the  branches. 

The  history  of  an  innominate  aneurysm  is  practically  the  same  as  that 
of  an  aneurysm  elsewhere.  It  steadily  increases  in  size  and  gives  rise  to 
various  pressure  symptoms,  which  chiefly  manifest  themselves  in  the  neigh- 
bourhood of  the  trachea.  It  enlarges  in  an  upward  and  forward  direction, 
eroding  the  sterno-clavicular  joint,  and  giving  rise  to  a  swelling  at  the  root 
of  the  neck  on  the  right  side.  It  most  frequently  bursts  through  the  skin, 
but  in  some  cases  the  rupture  may  take  place  into  the  trachea  or  the  pleural 
cavity. 

TREATMENT.— Distal  Ligature.— Of  late  years  numerous  attempts 
have  been  made  to  cure  innominate  or  supposed  innominate  aneurysm  by 
the  employment  of  the  distal  ligature,  and  in  cases  of  the  sacculated 
variety  these  attempts  have  sometimes  been  followed  by  success.  The 
distal  ligature  is  applied  to  the  common  carotid  and  the  third  part  of  the 
subclavian  artery  on  the  right  side  and  the  ligature  of  the  two  vessels 
should  be  performed  simultaneously.  If  an  interval  be  allowed  to  elapse 
between  the  performance  of  the  two  operations  the  collateral  circulation 
is  generally  so  far  enlarged  that  there  is  comparatively  little  diminution  in 
the  flow  of  blood  through  the  aneurysmal  sac.  In  some  cases  it  has  also 
been  found  necessary  to  ligature  the  vertebral  artery  at  the  same  time,  but 
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there  is  considerable  risk  attending  the  performance  of  this  operation,  as  it 
interferes  markedly  with  the  cerebral  circulation,  which  is  already  consider- 
ably diminished  by  the  ligature  of  the  common  carotid.  It  is  moreover 
an  operation  which  is  extremely  difficult  of  performance,  because  the  sac 
gets  in  the  way  of  the  operator,  and  not  only  prevents  the  proper  identi- 
fication of  the  vessel,  but  runs  considerable  risk  of  being  punctured.  On 
the  whole,  it  is  best  not  to  attempt  to  ligature  this  vessel  for  an  innominate 
aneurysm. 

When  the  aneurysm  is  of  the  fusiform  variety  these  operations  will  do 
no  good ;  should,  therefore,  the  diagnosis  of  a  fusiform  aneurysm  have  been 
made  beforehand,  the  best  plan  is  to  leave  the  patient  alone. 

Ligature  of  the  Common  Carotid  Artery  above  the  Omo- 
hyoid.— Ligature  of  the  common  carotid  trunk  for  innominate  aneurysm  is 
performed  as  follows ;  the  skin  is  shaved  and  disinfected,  and  the  patient 
placed  on  his  back,  with  the  shoulders  somewhat  raised  upon  a  sandbag 


Fig.  102.— Ligature  of  the  Right  Common  Carotid  above  the  Omo-hyoid. — 
S.M.  Sterno-mastoid  muscle. 
O.H.  Omo-hyoid  muscle. 
A.  Common  carotid  artery. 

V.  Internal  Jugular  vein.    The  superior  thyroid  vein  is  ligatured  and 
divided. 
D.N.  Descendens  noni  nerve. 

so  as  to  throw  the  head  slightly  back,  the  chin  being  turned  towards  the 
opposite  side.  An  incision  about  three  inches  in  length  is  made  along  the 
line  of  the  artery,  that  is  to  say,  in  a  line  from  the  sterno-clavicular  articula- 
tion to  a  point  midway  between  the  angle  of  the  jaw  and  the  mastoid 
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process.  The  centre  of  this  incision  should  be  opposite  the  cricoid  cartilage. 
The  skin,  platysma,  superficial  and  deep  fascia  are  divided,  and  the  sterno- 
mastoid  muscle  is  pulled  outwards.  On  dividing  the  deep  layer  of  the 
deep  cervical  fascia  the  omo-hyoid  will  be  brought  into  view  crossing  the 
wound  obliquely  from  above  downwards  and  outwards.  With  regard  to  its 
effect  upon  the  aneurysm  it  is  a  matter  of  no  importance  where  the  ligature 
is  applied  to  the  carotid,  and  as  it  is  easier  to  tie  the  vessel  above  the  omo- 
hyoid that  is  the  point  which  is  usually  chosen.  The  omo-hyoid  is,  therefore, 
defined,  the  fascia  enveloping  it  being  divided  in  a  direction  parallel  to  its 
muscular  fibres,  and  care  is  taken  not  to  divide  the  descendens  noni  nerve 
which  supplies  it.  The  muscle  is  then  pulled  downwards  and  inwards  by  a 
retractor;  at  this  stage  branches  of  the  dilated  superior  and  middle  thyroid 
veins  may  require  ligature.  This  exposes  the  sheath  of  the  carotid  vessels, 
in  front  and  towards  the  outer  side  of  which  is  seen  the  descendens  noni. 
The  artery  lies  in  the  inner  compartment  of  the  sheath,  being  usually  over- 
lapped by  the  jugular  vein  to  a  greater  or  less  extent,  according  to  the 
distension  of  the  latter  (see  Fig.  102).  The  exact  position  of  the  carotid 
can  be  readily  determined  by  the  pulsation ;  when  this  is  weakened  by 
the  pressure  of  the  aneurysm,  its  characteristic  glistening  white  appearance 
and  its  flat  ribbon-like  feel  will  serve  to  identify  it. 

The  general  sheath  is  opened  well  to  the  inner  side,  so  as  to  avoid  the 
compartment  containing  the  vein;  this  is  done  by  picking  up  a  small  portion 
of  it  with  forceps  and  incising  it  with  the  blade  of  the  knife  held  on  the 
flat,  so  as  to  avoid  puncturing  the  vessel.  The  sheath  of  the  artery  is 
opened  in  a  similar  manner,  and  the  two  edges  of  the  opening  are 
picked  up  with  catch  forceps.  The  sheath  is  then  gradually  detached  from 
the  artery  by  insinuating  between  them  an  unthreaded  aneurysm  needle 
or  a  suitable  bent  probe.  The  best  way  to  do  this  is  to  detach  the  sheath 
first  on  one  side,  whilst  the  corresponding  edge  of  the  incision  in  the  sheath 
is  steadied  by  the  catch  forceps,  and  then  to  treat  the  sheath  on  its  other 
side  in  a  similar  manner,  until  gradually  the  needle  is  able  to  slip  right 
round  the  vessel  and  its  point  emerges  again  through  the  opening.  These 
manipulations  must  be  most  gently  and  carefully  carried  out,  for  it  is  very 
easy  to  puncture  the  sheath  and  to  wound  the  vein  if  too  much  force 
be  used.  Moreover,  carelessness  in  this  particular  may  result  in  the  in- 
clusion of  the  vagus  in  the  ligature.  The  general  rule  is  to  pass  the 
aneurysm  needle  from  without  inwards  so  as  to  avoid  the  possibility  of 
puncturing  the  vein  with  the  point  of  the  instrument.  The  needle  should 
be  passed  unthreaded,  and  after  it  has  been  made  to  encircle  the  artery 
it  is  threaded  with  stout  catgut  or  silk  and  withdrawn. 

Before  the  ligature  is  tied  care  should  be  taken  to  see  that  nothing  but  the 
artery  is  included  in  it  and  that  no  injury  has  been  done  to  the  vein.  Should 
by  any  chance  the  latter  be  punctured,  the  vessel  should  be  somewhat  cleared 
by  enlarging  the  opening  in  the  sheath,  and  the  puncture  in  the  vein  may  then 
be  picked  up  with  a  pair  of  forceps  and  a  lateral  ligature  applied.    Should  the 

PT.  II.  X 


322        SURGICAL  TREATMENT  OF  SPECIAL  ANEURYSMS. 


rent  be  too  large  for  the  application  of  a  lateral  ligature  or  should  the  latter 
not  hold  properly,  there  is  no  objection  to  tying  the  internal  jugular  above 
and  below  the  opening  and  dividing  it  between.  A  single  ligature  is  quite 
sufficient  to  occlude  the  common  carotid,  and  the  method  of  tying  it  has 
already  been  referred  to. 

Difficulties  and  Dangers. — This  operation  is,  as  a  rule,  quite  a  simple 
one;  the  chief  trouble  met  with  is  that  bleeding  sometimes  occurs  from  the 
branches  of  the  superior  or  middle  thyroid  veins,  which  are  dilated  by  the 
pressure  of  the  aneurysm,  and  this  may  considerably  obscure  the  view  while 
the  omo-hyoid  muscle  is  being  defined.  It  is,  however,  usually  perfectly 
easy  to  either  avoid  the  veins  or  to  clamp  them  between  two  pairs  of 
pressure  forceps  before  they  are  divided.  Another  difficulty  sometimes 
met  with  is  that,  as  a  result  of  the  interference  with  the  venous  return  by 
the  pressure  of  the  aneurysm,  the  internal  jugular  may  be  so  much  distended 
as  to  overlap  the  artery  almost  completely;  this  complication  is  best  met 
by  opening  the  sheath  well  towards  the  inner  side.  Wound  of  the  vein 
and  inclusion  of  nerves  in  the  ligature  are  avoided  by  care  in  clearing 
the  artery.  When  the  thyroid  gland  is  enlarged  it  may  get  in  the  way, 
but  it  can  easily  be  pulled  downwards  or  inwards. 

Ligature  of  the  Third  Part  of  the  Subclavian  Artery. — This 
operation  is  done  as  follows.  The  patient  should  lie  on  the  back,  with  the 
shoulders  supported  on  a  suitable  sand-bag,  the  head  being  turned  towards 
the  opposite  side,  and  the  arm  firmly  drawn  down  by  an  assistant  or  by  a 
bandage  fastened  to  the  foot  of  the  operating  table.  The  clavicle  is  thus 
depressed,  the  posterior  triangle  enlarged,  and  the  artery  rendered  much 
more  accessible.  After  disinfection  of  the  skin,  the  soft  parts  are  pulled 
down  over  the  clavicle,  and  a  transverse  incision  is  made  immediately  over 
that  bone,  from  the  inner  margin  of  the  trapezius  muscle  to  the  outer 
margin  of  the  sterno-mastoid.  This  incision  should  go  directly  down  to 
the  clavicle  and  divides  the  skin,  platysma,  and  superficial  and  deep  fasciae  ; 
as  soon  as  it  is  made,  the  skin  is  released,  when  the  incision  will  be  found 
to  occupy  the  lower  part  of  the  posterior  triangle,  and  in  most  cases  to 
give  sufficiently  good  access  to  the  vessel.  Should  it  be  found  during  the 
course  of  the  operation  that  more  room  is  required,  a  vertical  incision 
may  be  made  upwards  along  the  outer  margin  of  the  sterno-mastoid,  taking 
care  in  doing  this  not  to  injure  the  external  jugular  vein;  a  triangular 
flap  is  thus  formed,  which  is  turned  upwards,  and  stitched  or  hooked  out 
of  the  way. 

The  tissues  at  the  base  of  the  posterior  triangle  are  separated  with  the 
handle  of  the  knife,  when  the  omo-hyoid  muscle  will  be  seen  crossing  the 
space  obliquely  above  the  clavicle  ;  the  fascia  along  its  lower  edge  must 
be  divided  in  a  direction  parallel  with  the  muscular  fibres.  The  supra- 
scapular and  transversalis  colli  veins  and  the  termination  of  the  external 
jugular  vein  will  be  seen  running  inwards  beneath  the  posterior  edge  of 
the  sterno-mastoid.     These  vessels  are  usually  very  distended,  and  some 
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of  them  at  least  will  require  ligature  and  division  ;  care  should  be  taken 
of  course,  to  clamp  them  in  two  places  before  they  are  divided.  The 
sterno-mastoid  muscle  with  the  fat  and  the  veins  beneath  it  are  then  drawn 
inwards,  and  the  omo-hyoid  upwards  by  means  of  retractors.  This  exposes 
a  triangular  space  which  is  bounded  above  and  on  the  outer  side  by  the 
omo-hyoid,  on  the  inner  side  by  the  edge  of  the  anterior  scalene  muscle, 
and  below  by  the  first  rib.  In  this  space  will  be  seen  the  cords  of  the 
brachial  plexus  above,  and  the  subclavian  artery  below  as  it  passes  over 
the  first  rib      Below  the  subclavian  artery,  but  separated  from  it  by  the 


Fig.  103. — Ligature  of  the  Third  Part  of  the  Left  Subclavian. — 
S.M.  Sterno-mastoid. 

T.  Trapezius. 
O.H.  Omo-hyoid. 

A.  Subclavian  artery. 
T.C.  Transversalis  colli  artery. 

V.  External  jugular  vein. 

N.  Brachial  plexus — the  lowest  cord  is  seen  almost  in  contact  with  the  artery. 

anterior  scalene  muscle,  is  the  subclavian  vein,  which  should  not,  however, 
be  seen  during  the  course  of  the  operation.  Behind  the  artery  is  the 
lowest  cord  of  the  brachial  plexus  (see  Fig.  103). 

The  finger  is  next  introduced  into  the  wound  and  the  outer  edge  of  the 
anterior  scalene  muscle  is  felt  for  and  traced  downwards  to  the  scalene 
tubercle  on  the  first  rib.  When  the  tip  of  the  finger  rests  upon  this  tubercle, 
the  artery  can  be  felt  pulsating  under  its  pulp.  After  the  vessel  has  been 
identified,  the  sheath  is  opened  where  the  vessel  lies  upon  the  first  rib,  the 
opening  seized  with  catch  forceps  in  the  manner  described  for  the  ligature 
of  the  carotid  artery  (see  p.  321),  and  a  blunt  probe,  or,  better,  an  un- 
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threaded  aneurysm  needle  is  insinuated  between  the  sheath  and  the  vessel. 
The  needle  is  then  threaded  and  passed  around  the  vessel,  from  before 
backwards  and  from  below  upwards  so  as  to  avoid  the  possibility  of 
puncturing  the  vein  with  the  point  of  the  needle.  In  order  to  do  this, 
however,  a  specially  constructed  needle  with  a  double  bend,  the  second 
one  corresponding  to  the  bend  of  the  clavicle  (see  Fig.  104)  is  necessary; 
otherwise,  the  needle  must  be  passed  from  above  downwards.  Some 
authorities  recommend  that  the  needle  should  always  be  passed  in  the  latter 
direction  in  order  to  avoid  inclusion  of  the  lowest  cord  of  the  brachial 
plexus.  It  should,  however,  be  easy  to  avoid  doing  this  if  ordinary  care 
be  exercised  in  clearing  the  vessel. 


Fig.  104. — Dupuytren's  Aneurysm  Needle. 


After  having  tied  the  ligature,  which  should  consist  of  a  single  thread 
of  silk  or  stout  catgut,  the  wound  is  stitched  up  without  the  intervention 
of  a  drainage  tube.  Sponge  pressure  (see  Part  L,  p.  170)  is  applied  over 
the  base  of  the  posterior  triangle  so  as  to  obliterate  any  cavity  left,  and 
the  ordinary  antiseptic  dressings  put  on.  The  arm  should  be  well  wrapped 
up  in  cotton  wool  and  bound  lightly  to  the  side  for  the  first  week 
or  ten  days ;  it  should  not  be  flexed  at  the  elbow,  but  should  lie  on  a 
pillow  parallel  with  the  trunk.  The  patient  must  of  course  remain  in  bed, 
and  any  pressure  symptoms  which  may  arise  during  consolidation  of  the 
aneurysm  must  be  relieved  by  appropriate  measures. 

Difficulties  and  Dangers. — The  operation  of  ligature  of  the  third  part 
of  the  subclavian  artery  is  one  which  is  by  no  means  easy  even  in  the 
dissecting  room,  and  may  in  actual  practice  be  one  of  excessive  difficulty. 
The  following  are  the  chief  difficulties.  In  the  first  place  there  is  nearly 
always  very  considerable  engorgement  of  the  veins,  and  this  may  be  com- 
plicated with  marked  eedema  of  the  cellular  tissue,  so  that,  unless  the  surgeon 
be  very  careful,  he  may  be  confronted  with  a  wound  from  which  blood 
wells  up  copiously,  and  in  which  the  normal  structures  of  the  part  cannot 
be  at  all  easily  identified.     It  is  of  the  greatest  importance  to  have  as 
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bloodless  a  wound  as  possible ;  otherwise  the  difficulties  in  finding  the 
artery  are  enormously  increased.  This  is  best  assured  by  taking  care  that 
every  vessel  is  clamped  in  two  places,  and,  if  necessary,  ligatured  before  it 
is  cut.  Careful  sponging  and  the  sparing  use  of  the  point  of  the  knife  also 
greatly  facilitate  matters.  The  lower  edge  of  the  dilated  external  jugular  vein 
may  project  well  into  the  field  of  operation.  As  a  rule,  division  of  this 
should  be  avoided ;  it  can  generally  be  drawn  inwards  by  a  retractor, 
but  should  it  get  in  the  way,  it  must  be  divided  between  two 
ligatures.  Care  should  be  taken  not  to  cut  into  it  before  it  has  been 
ligatured,  as  the  cardiac  end  of  the  vein  usually  stands  rigid  and  widely 
open  as  it  passes  through  the  fascia,  and  air  may  therefore  be  sucked 
into  it.  The  arteries  do  not  as  a  rule  give  rise  to  any  trouble.  The 
transverse  cervical  is  generally  well  above  the  incision,  and  the  supra- 
scapular usually  lies  behind  the  clavicle,  well  out  of  the  way ;  should 
they  come  into  the  field  of  operation,  they  can  be  easily  drawn 
aside  with  retractors,  and  should  not  be  divided  unless  it  is  absolutely 
necessary,  as  they  are  important  agents  in  carrying  on  the  collateral 
circulation. 

Perhaps  the  most  important  point  in  the  operation  is  not  to  mistake 
the  lowest  cord  of  the  brachial  plexus  for  the  vessel,  as  a  ligature  placed 
upon  it  would  entail  the  most  serious  and  painful  consequences.  This 
cord  lies  in  close  connection  with  the  artery  and  is  a  good  guide  to  it ; 
in  an  cedematous  and  blood-infiltrated  wound  there  is  some  danger  of 
mistaking  the  one  for  the  other,  more  particularly  as  the  artery  may  com- 
municate a  spurious  pulsation  to  the  nerve.  As  long  as  the  possibility  of 
confounding  the  two  is  recognized,  it  should  be  easy  to  avoid  such  a  mis- 
take, as  the  firm  rounded  nerve  cord  is  quite  different  to  the  feel  of  the 
flat,  ribbon-like  artery ;  besides  which,  the  pulsation  should  be  felt  in  the 
vessel  and  digital  pressure  applied  to  it  should  at  once  stop  the  pulse  in 
the  artery  below.  The  only  other  point  that  need  be  mentioned  is  the  necessity 
for  keeping  the  needle  close  to  the  vessel  as  the  ligature  is  passed,  and  it  is 
always  best  where  possible  to  pass  the  needle  round  the  artery  from  below 
upwards  and  from  before  backwards ;  the  lowest  cord  of  the  plexus 
can  be  kept  out  of  the  way  of  the  needle  by  a  finger  introduced  as  a  guide 
into  the  wound.  Wound  of  the  pleura,  which  is  usually  described  as  a 
complication  of  the  operation,  need  hardly  be  mentioned  ;  it  should  never 
occur  where  ordinary  care  is  employed,  and  even  should  it  happen  no 
serious  harm  results. 


ANEURYSM   OF  THE   COMMON   CAROTID  ARTERY. 

This  affection  is  not  at  all  frequent.  It  may  be  met  with  in  any 
portion  of  the  vessel,  but  is  most  common  at  the  upper  extremity  close  to 
its  bifurcation,  or  at  the  lower  end  immediately  above  the  origin  of  the 
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carotid  trunk.  Its  symptoms  and  course  are  similar  to  those  of  aneurysm 
elsewhere.  The  diagnosis  is  usually  simple,  but  the  affection  requires  to 
be  distinguished  from  a  tortuous  condition  of  the  artery,  which  is  some- 
times met  with  close  to  the  bifurcation,  and  sometimes  it  may  be 
confounded  with  glands,  tumours,  or  abcesses  which  lie  over  the  vessel  and 
receive  pulsation  from  it. 

TREATMENT. — It  is  generally  advisable  to  employ  operative  inter- 
ference, the  exact  operation  depending  of  course  upon  the  situation  of  the 
aneurysm.  Digital  compression  of  the  artery  has  been  tried,  with  success 
in   some  cases,   but  it  is  extremely  difficult  to  perform  effectually,  and 


Fig.  105. — Method  of  applying  Digital  Compression  to  the  Common  Carotid. 

causes  great  pain  to  the  patient.  It  can  only  be  continued  for  quite 
a  short  time  at  each  sitting — something  like  half  an  hour  to  an  hour 
at  a  time — and  must  be  carefully  watched,  as  the  pressure  which  must 
necessarily  be  also  exerted  upon  the  vagus  is  apt  to  give  rise  to 
serious  cardiac  symptoms.  The  pressure  is  made  directly  backwards  by 
the  fingers  against  the  transverse  processes  of  the  fifth  and  sixth  cervical 
vertebrae  (see  Fig.  105). 

Ligature.— (a)  Proximal. — This  is  the  best  method  to  employ 
whenever  it  is  feasible,  which  of  course  will  be  in  all  cases  where  the 
aneurysm  is  situated  near  the  bifurcation.  When,  however,  the  aneurysm 
is  situated  near  the  origin  of  the  vessel,  the  distal  operation  must  be  per- 
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formed,  because  the  proximity  of  the  aneurysmal  sac  and  the  disturbance 
to  the  soft  parts  caused  by  the  aneurysm  renders  ligature  of  the  in- 
nominate artery  impossible.  When  the  aneurysm  involves  the  bifurcation 
of  the  carotid  or  is  quite  close  to  it,  it  is  generally  advisable  to  ligature 
the  internal  and  the  common  carotid  simultaneously,  because  the  free 
anastomosis  of  the  branches  of  the  external  carotid  would  otherwise 
tend  to  defeat  the  operation. 

Ligature  of  the  Common  Carotid  below  the  Omo  hyoid. — The  operation 
for  ligature  of  the  common  carotid  trunk  above  the  omo-hyoid  muscle 


Fig.  106. — Ligature  of  the  Right  Common  Carotid  below  the  Omo-hyoid. — 
S.M.  Sterno-mastoid. 
O.H.  Omo-hyoid. 
S.H.  Sterno-hyoid. 
S  T.  Sterno-thyioid. 

A.  Common  carotid  artery. 

V.  Internal  jugular  vein. 
D.N.  Descendens  noni  nerve. 

has  already  been  described  (see  p.  320),  but  when  the  aneurysm  is  situated 
at  the  upper  part  of  the  vessel,  it  is  usually  advisable  to  apply  the  ligature 
to  the  vessel  below  the  point  at  which  the  omo-hyoid  crosses  it. 
In  order  to  do  this,  the  patient  is  placed  in  the  same  position  as 
for  ligature  above  the  omo-hyoid,  and  an  incision  about  three  inches  in 
length  is  made  in  the  line  of  the  artery  commencing  immediately  above 
the  sterno-clavicular  articulation,  and  extending  upwards  to  the  level 
of  the  cricoid  cartilage.  In  this  incision  the  anterior  jugular  vein  may 
be  exposed  and  will  require  ligature  ;  it  should  be  seized  with  forceps  in 
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two  places,  divided  between  them,  and  secured  by  catgut  ligatures. 
Sometimes  the  inferior  thyroid  vein  may  get  in  the  way  and  may  be 
considerably  dilated ;  if  so,  it  must  be  divided  between  two  ligatures. 
The  inner  margin  of  the  sterno-mastoid  muscle  is  then  denned,  the  deep 
cervical  fascia  incised  parallel  with  it,  and  the  muscle  pulled  outwards 
with  retractors.  The  lower  part  of  the  stemo-hyoid  and  sterno-thyroid 
muscles  will  then  come  into  view,  and  should  be  drawn  inwards  towards 
the  middle  line,  the  cervical  fascia  being  incised  sufficiently  for  the  purpose. 
The  omo-hyoid  muscle  is  also  seen  and  drawn  upwards.  By  this  means  a 
triangular  space  is  left  which  is  bounded  by  the  omo-hyoid  muscle 
above  and  externally,  the  sterno-hyoid  muscle  internally,  and  the  sterno- 
mastoid  muscle  below  and  externally  (see  Fig.  106);  in  it  the  carotid  sheath 
is  exposed.  Should  the  lateral  lobe  of  the  thyroid  overlap  the  sheath 
it  must  be  freed  and  drawn  inwards  into  a  retractor.  The  artery  is  then 
cleared  and  ligatured  in  an  exactly  similar  manner  to  that  already  de- 
scribed for  ligature  of  the  vessel  above  the  omo-hyoid.  Should  the 
situation  of  the  aneurysm  necessitate  more  room,  it  can  be  obtained  by 
detaching  the  sternal  origin  of  the  sterno-mastoid  by  means  of  a  trans- 
verse incision  running  outwards  from  the  lower  end  of  the  vertical  one. 
The  muscle  is  pulled  outwards,  and  after  the  operation  is  stitched  in 
position  by  one  or  two  catgut  stitches. 

Difficulties  and  Dangers. — Ligature  of  the  common  carotid,  whether 
done  above  or  below  the  omo-hyoid  muscle,  is  always  a  very  serious 
procedure  from  the  frequency  with  which  it  is  followed  by  cerebral  com- 
plications. When  the  artery  is  ligatured,  the  collateral  circulation  through 
the  middle  cerebral  artery  is  very  often  imperfect,  and  portions  of  the  brain 
supplied  by  it  may  undergo  softening  ;  the  consequence  is  that  hemi- 
plegia occurs,  frequently  with  a  fatal  result.  The  percentage  of  cases 
in  which  this  occurs  is  something  like  10%;  it  is  still  greater  if  branches 
of  the  external  carotid  or  the  trunk  of  the  internal  carotid  are  also 
ligatured  simultaneously.  Under  these  circumstances,  something  like  25%  of 
the  cases  suffer  from  hemiplegia,  and  of  these  nearly  one  half  are  fatal. 
These  cerebral  complications  may  occur  immediately  after  the  application 
of  a  ligature,  or  they  may  not  appear  until  after  the  lapse  of  24  to  36 
hours,  or  even  longer.  Usually  they  begin  in  about  twelve  hours,  the  patient 
complaining  of  a  feeling  of  giddiness  and  weakness  on  one  side.  This 
gradually  increases,  and  is  generally  accompanied  by  a  considerable  mental 
disturbance,  which  finally  ends  in  coma  and  death. 

The  treatment  of  an  aneurysm  situated  at  the  bifurcation  of  the  common 
carotid  by  simultaneous  ligature  of  the  common  and  internal  trunks  may 
be  an  operation  of  the  greatest  difficulty,  owing  to  the  small  space 
available  above  the  aneurysm.  The  first  step  is  of  course  to  tie  the 
common  trunk  on  the  proximal  side  of  the  aneurysm  ;  this  has  the 
advantage  that,  unless  there  are  many  clots  in  the  sac,  the  tumour  will 
collapse  sufficiently  to   enable  the   surgeon  to  get  satisfactory  access  to 
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the  internal  carotid,  and  it  has  the  still  further  advantage  that,  should 
the  sac  be  ruptured  during  the  manipulations  necessary  for  ligature  of  the 
internal  trunk,  it  will  not  be  a  matter  of  such  great  importance,  as 
the  sac  can  then  be  excised  and  the  branches  of  the  external  carotid 
also  tied. 

Ligature  of  the  Internal  Carotid. — The  line  of  this  artery  is  the 
same  as  that  of  the  common  trunk,  and  the  vessel  should  be  tied  near 
its  origin,  as  it  passes  beneath  the  posterior  belly  of  the  digastric.  The 
position  of  the  patient  is  the  same  as  for  the  operation  just  described 
{vide  supra).  The  incision  is  made  parallel  with  and  just  over  the  anterior 
border  of  the  sterno-mastoid,  and  should  be  about  three  inches  in  length, 
extending  as  low  as  the  middle  of  the  thyroid  cartilage.  The  platysma 
and  the  deep  fascia  of  the  neck  are  divided,  the  anterior  margin  of  the 


Fig.  107.— Ligature  of  the  Left  Internal  Carotid.— 
S.M.  Sterno-mastoid. 
I.  Internal  carotid. 
E.  External  carotid. 
V.  Internal  jugular  vein. 
D.N.  IJescendens  noni  nerve. 

sterno-mastoid  muscle  defined,  and  the  band  of  fascia  running  from  it  to 
the  angle  of  the  jaw  is  cut  through.  The  muscle  can  then  be  drawn  out- 
wards by  a  blunt  hook,  and  the  tissues  cleared  with  the  handle  of  the  knife 
or  a  blunt  dissector.  This  exposes  the  digastric  muscle  above,  with  the 
parotid  gland  overlapping  it,  the  sterno-mastoid  muscle  on  the  outer  side, 
with  the  spinal  accessory  nerve  entering  it  above,  whilst  the  vessels  are 
seen  at  the  bottom  of  the  wound,  the  external  carotid  lying  in  front  of  and 
to  the  inner  side  of  the  internal  (see  Fig.  107).  The  former  vessel  must  then 
be  drawn  inwards.  The  sheath  of  the  internal  carotid  is  opened  towards 
the  inner  side  and  cleared  in  the  usual  manner,  care  being  taken  not  to 
injure  the  jugular  vein  which  overlaps  the  artery.  The  needle  is  passed 
from  without  inwards  so  as  to  avoid  the  vein,  and  again  care  must  be 
taken  not  to  include  the  vagus  nerve.     Should  the  aneurysm  not  have 
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been  injured  during  the  operation,  it  is  unnecessary  to  remove  the  sac 
unless  it  be  of  considerable  size,  and  has  caused  much  pain  from  pressure. 
In  the  latter  case  it  is  well  to  open  it  and  clear  out  the  contents,  and 
to  ligature  the  external  carotid  beyond  the  sac  and  any  branches  given 
off  from  it. 

(b)  Distal. — When  the  aneurysm  is  situated  at  the  commencement 
of  the  carotid  trunk,  distal  ligature  (above  the  omo-hyoid  muscle)  is  the 
only  operation  that  can  be  performed.  The  success  of  this  procedure 
is  of  course  not  nearly  so  certain  as  when  the  proximal  ligature  is  employed. 
In  it  also  there  are  the  same  risks  of  subsequent  cerebral  disturbance. 

ANEURYSM  OF  THE  EXTERNAL  CAROTID  ARTERY. 

The  external  carotid  is  very  rarely  affected  except  as  the  result  of 
extension  of  an  aneurysm  of  the  common  trunk ;  when  therefore  aneurysm  is 
met  with  in  this  vessel,  it  is  usually  situated  in  its  lower  part,  just  above  the 
bifurcation.  In  other  cases  it  may  be  situated  somewhat  higher  up,  and 
then  shows  itself  as  a  swelling  about  the  angle  of  the  jaw.  The  pressure 
effects  produced  by  it  are  not  so  severe  as  in  the  case  of  aneurysm  of  the 
common  carotid,  the  most  striking  being  those  due  to  pressure  upon 
the  hypoglossal  nerve. 

Treatment. — The  treatment  of  this  affection  should  if  possible  be 
ligature  of  the  artery  below  the  aneurysm ;  if  the  aneurysm  be  small,  the 
artery  may  be  tied  at  its  origin,  the  aneurysmal  sac  opened,  and  a  ligature 
applied  to  any  branches  given  off  from  it.  Wherever  it  can  be  avoided  the 
surgeon  should  not  ligature  the  common  carotid  trunk,  but  sometimes  this 
will  be  absolutely  necessary.  When  it  is  possible  to  get  at  the  external 
carotid  and  apply  a  ligature  to  it,  this  should  be  done  between  the  bifurcation 
of  the  common  trunk  and  the  origin  of  the  first  branch  of  the  external. 
On  account  of  the  free  collateral  circulation  it  is  also  generally  advisable 
to  tie  the  more  accessible  branches  of  the  external  carotid,  more  particularly 
the  superior  thyroid  and  the  lingual  vessels  at  the  same  time ;  if  possible 
the  facial  should  also  be  included. 

Ligature  of  the  External  Carotid. — The  operation  for  ligature  of  the 
artery  is  done  as  follows.  The  neck  should  be  thrown  well  back  over  a 
sandbag  and  the  head  turned  towards  the  opposite  side.  An  incision  is 
made  over  the  line  of  the  artery  which  runs  from  the  angle  of  the  jaw 
downwards  and  forwards  to  join  the  line  of  the  common  carotid  trunk 
opposite  the  upper  part  of  the  thyroid  cartilage.  The  incision  divides  the 
skin,  platysma,  and  superficial  fascia.  A  few  superficial  veins  are  secured,  the 
deep  fascia  opened,  and  the  guides  to  the  artery  felt  for.  The  first  guide  is 
the  great  cornu  of  the  hyoid  bone,  above  which  the  surgeon  should  make  out 
the  posterior  belly  of  the  digastric  muscle  (see  Fig.  108).  The  cellular  tissue 
is  then  separated  with  a  blunt  dissector,  so  as  to  expose  the  vessel,  which 
can  generally  be  readily  traced  from  its  point  of  origin  upwards  and  inwards 
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towards  the  belly  of  the  digastric ;  its  pulsation  can  be  easily  felt.  The 
needle  should  be  passed  from  without  inwards,  and  care  must  be  taken  to 
keep  it  closely  in  contact  with  the  artery  so  as  to  avoid  taking  up  the 
superior  laryngeal  nerve,  which  is  somewhat  behind  the  vessel. 


S.M.  Sterno-mastoid. 
D.  Digastric. 

H.  (ireat  cornu  of  hyoid  bone. 
A.  External  carotid  artery. 
F.  Facial  artery. 
L.  Lingual  artery. 
S.T.  Superior  thyroid  artery. 

N.  Hypoglossal  nerve,  giving  off  the  descendens  noni,  D.N. 


ANEURYSM  OF  THE  INTERNAL  CAROTID  ARTERY. 

The  symptoms  of  aneurysm  of  this  vessel  are  very  similar  to  those 
occurring  in  the  common  trunk  near  its  bifurcation,  but  the  swelling  is 
rather  higher  up  in  the  neck,  and  the  tumour  projects  beneath  the 
mucous  membrane  of  the  pharynx,  and  indeed  generally  ruptures  into 
the  throat. 

Treatment. — The  treatment  should  be  ligature  of  the  internal 
carotid  artery  just  above  its  origin  if  possible,  and  if  not,  both  the 
common  and  external  carotid  vessels  should  be  tied  (vide  supra).  A  fatal 
result  is  very  apt  to  occur  in  these  cases  from  the  cerebral  complications 
which  have  already  been  alluded  to  (see  p.  328). 


ANEURYSM  OF  THE  SUBCLAVIAN  ARTERY. 

Aneurysms  in  this  situation  are  more  frequently  met  with  on  the  right 
side  than  on  the  left,  and  are  more  common  in  men  than  in  women. 
They  mostly  occur  in  the  third  part  of  the  artery,  but  they  may  also  be 
met  with  in  the  first  part  and  still  more  rarely  in  the  second.  An 
aneurysm  in  the  first  part  of  the  right  subclavian  artery  is  often  associated 
with  a  similar  condition  in  the  trunk  of  the  innominate,  and  the  symp- 
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toms  of  these  two  forms  of  aneurysm  are  very  similar.  When  the 
aneurysm  occurs  in  the  third  portion  of  the  artery  it  spreads  downwards 
towards  the  axillary  trunk,  and  gives  rise  to  pressure  symptoms  upon  the 
brachial  plexus  and  severe  pain  abou£  the  shoulder ;  there  is  also  engorge- 
ment of  the  veins  in  the  arm,  with  very  considerable  cedema  from  pressure 
upon  the  veins  in  the  vicinity. 

TREATMENT.— The  treatment  of  aneurysm  of  the  third  part  of 
the  subclavian  has  up  to  the  present  been  very  unsuccessful.  Of  the 
measures  employed,  we  may  mention  ligature  of  the  innominate,  the 
first  part  of  the  subclavian  artery  or  of  the  axillary;  amputation  of  the  upper 
extremity ;  and  various  palliative  measures,  such  as  galvano-puncture,  the 
introduction  of  needles,  etc.,  which  are  employed  when  ligature  in  con- 
tinuity is  not  feasible. 

Ligature  of  the  innominate  artery  or  the  first  part  of  the  subclavian  has 
proved  almost  invariably  fatal  from  secondary  haemorrhage,  but  there 
seems  reason  to  believe  that,  with  the  more  recent  advances  in  surgery, 
this  risk  will  not  be  so  great  in  future,  and,  as  a  matter  of  fact,  the  first 
part  of  the  subclavian  has  now  been  tied  with  success.  Ligature  of  the 
innominate  artery  is  much  more  easily  done  in  these  cases  than  ligature 
of  the  first  part  of  the  subclavian,  on  account  of  the  proximity  of  the 
aneurysm ;  if  the  innominate  be  tied  it  is  well  also  to  tie  the  common 
carotid  at  the  same  time.  Unless  this  be  done,  blood  passes  down  the 
carotid  into  the  subclavian  and  so  on  to  the  aneurysm,  while  the  risk  of 
haemorrhage  from  the  seat  of  ligature  of  the  innominate  is  also  greater. 

Ligature  of  the  Innominate  Artery,  combined  with  a  similar 
operation  on  the  common  carotid,  is  performed  as  follows.  The  shoulders 
are  raised  by  a  sandbag  of  suitable  size  which  throws  the  head  and  neck  well 
back  and  brings  the  innominate  artery  to  some  extent  up  into  the  neck. 
It  is  essential  for  the  success  of  the  operation  that  the  light  should  be 
good,  and  a  powerful  electric  light  will  be  required  in  the  later  stages 
to  illuminate  the  depths  of  the  wound.  It  is  most  convenient  for  the 
surgeon  to  stand  on  the  patient's  left  side,  as  a  better  view  of  the  wound 
will  be  thus  obtained.  The  incision  should  be  made  in  the  middle  line, 
the  advantage  of  this  being  that  the  muscles  are  then  merely  pulled  aside  ; 
after  the  operation  they  resume  their  place  and  leave  no  cavity  behind,  so 
that  drainage  is  not  necessary  and  primary  union  occurs  rapidly — a  point 
of  very  considerable  importance  in  these  cases.  The  median  incision  also 
gives  better  access  to  the  vessel  than  any  other,  and  it  is  quite  easy  to  tie 
the  carotid  artery  through  it  as  well. 

The  incision  should  commence  at  the  cricoid  cartilage,  and  extend 
downwards  in  the  middle  line  to  a  little  below  the  sternal  notch.  The 
skin,  the  cervical  fascia,  and  often  the  communicating  branch  between 
the  anterior  jugular  veins,  are  divided  and  the  handle  of  the  knife  is 
sunk  into  the  division  between  the  laryngeal  muscles.  Some  of  the  inferior 
thyroid  veins  which  lie  upon  the  front  of  the  trachea,  and  run  downwards 
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to  the  innominate,  may  require  ligature  and  division.  If  a  thyroidea  ima 
artery  be  present  it  will  also  require  to  be  tied.  If  the  muscles  on 
the  right  side  of  the  neck  be  now  retracted  very  firmly  by  a  large  retractor, 
the  lower  part  of  the  carotid  sheath  will  come  into  view ;  if  this  be 
traced  downwards  the  bifurcation  of  the  innominate  into  the  carotid  and 
subclavian  immediately  above  the  upper  border  of  the  sternal  extremity 
of  the  clavicle  will  be  felt.  About  half  an  inch,  or  sometimes  more,  of 
the  innominate  artery  can  thus  be  exposed  in  the  sternal  notch  at  the 
lowest  part  of  the  wound.    (See  Fig.  109.) 


Fig.  109.— Ligature  of  the  Innominate  Artery  through  a  Median  Incision. 
The  soft  parts  are  forcibly  pulled  to  the  right  after  the  interval  between  the  sterno-thyroids 
has  been  opened  up.  The  process  of  deep  cervical  fascia  F.  covering  in  the  vessels  is 
seen  pulled  over  to  the  left  side  in  front  of  the  trachea  T.  This  brings  into  view  the 
Innominate  artery  bifurcating  into  the  Common  Carotid  C.  and  the  Subclavian  S. 

The  sheath  of  the  vessel  is  next  opened  carefully,  as  far  down  as 
possible,  over  the  front,  or  rather  towards  the  left  side  of  the  artery ;  an 
aneurysm  needle  is  carefully  insinuated  around  it  in  the  manner  already 
described  (see  p.  321),  and  finally  passed  around  the  vessel  from  the  outer 
side.  Great  care  must  be  taken  to  avoid  puncture  of  the  innominate  vein 
which  lies  to  the  outer  side  and  somewhat  in  front  of  the  vessel,  and  aneurysm 
needles  of  varying  curves  and  lengths  should  always  be  at  hand  when  this 
operation  is  performed.  Wound  of  the  pleura  is  avoided  by  keeping  close  to 
the  vessel. 

The  materials  used  for  ligature  of  the  innominate  artery  should  be  silk 
(either  floss  silk  or  the  ordinary  Chinese  twist,  both  of  which  are 
better  than  the  plaited  variety)  or  kangaroo  tendon  which  has  been 
kept  in  a  1-1000  solution  of  perchloride  of  mercury  in  glycerine.  Two 
ligatures  should  be  applied  side  by  side,  and  tightened  up  and  tied  in  the 
manner  described  on  page  306,  care  being  taken  in  doing  so  not  to  divide 
the  coats  of  the  vessel.    In  order  to  tie  these  ligatures  so  as  to  insure 
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complete  obliteration  of  the  vessel,  the  surgeon  may  use  a  considerable 
amount  of  force  when  two  ligatures  are  employed,  without  running  the 
risk  of  rupturing  the  coats. 

The  old  incision  used  for  ligature  of  the  innominate  artery  consisted  of 
a  A-shaped  cut,  one  limb  being  parallel  with  the  anterior  border  of  the 
sterno-mastoid  muscle,  while  the  other  ran  outwards  along  the  clavicle. 
The  sternal  origin  of  the  sterno-mastoid  was  then  divided,  and  the  attach- 
ments of  the  sterno-hyoid  and  sterno-thyroid  muscles  similarly  treated. 
The  result  of  this  was  to  create  a  cavity  which  filled  up  with  clot 
and  required  drainage ;  if  this  method  be  employed,  a  longer  time  will 
be  required  for  the  healing,  and  the  ligature  does  not  get  support  from 
the  new  cicatricial  tissue  so  early  as  it  does  after  the  median  incision 
when  the  whole  wound  heals  by  first  intention. 

After  the  innominate  trunk  has  been  tied,  a  ligature  should  be  applied 
to  the  common  carotid,  close  to  its  origin,  and  this  can  be  readily  done 
through  the  same  wound.  Before  the  wound  is  closed,  all  haemorrhage 
should  be  absolutely  arrested  by  pressure  and  ligature,  and  the  muscles 
are  then  allowed  to  fall  back  into  their  proper  position.  If  necessary, 
they  may  be  secured  by  fine  catgut  stitches,  but  this  is  usually  not 
required.  In  some  cases  it  may  be  thought  advisable  to  ligature  the 
vertebral  artery,  but  this  is  very  difficult  to  do  through  a  median 
incision  unless  the  patient  be  very  spare,  and  then  it  can  only  be  done 
when  the  aneurysm  does  not  bulge  much  towards  the  inner  side. 

Ligature  of  the  Vertebral  Artery. — The  artery  enters  the  foramen 
in  the  transverse  process  of  the  sixth  cervical  vertebra  behind  the  sterno- 
mastoid  muscle,  which  must  be  pulled  well  outwards  so  as  to  expose  the 
transverse  processes  of  the  sixth  and  seventh  cervical  vertebrae.  The 
carotid  sheath  should  be  pulled  inwards,  and  the  vertebral  vein  which  lies  over 
the  vessel  should  be  kept  out  of  the  way.  Great  care  must  be  taken  in 
clearing  the  artery  to  avoid  including  branches  of  the  sympathetic  nerve 
in  the  ligature. 

Ligature  of  the  first  part  of  the  Subclavian  Artery. — In  aneurysms 
of  the  third  part  of  the  left  subclavian  artery  the  first  part  of  the  vessel 
may  be  reached  by  a  median  incision  and  a  ligature  applied  to  it  immedi- 
ately after  its  origin  from  the  aorta  as  it  lies  over  the  front  of  the  trachea, 
and  before  it  gives  off  any  branches  (see  Fig.  no).  On  the  other  hand, 
it  can  be  reached  further  out  by  a  vertical  incision,  between  the  two  heads 
of  the  sterno-mastoid  muscle,  and  from  this  incision  it  may  be  tied  either 
close  to  or  beyond  the  origin  of  its  branches.  On  the  right  side,  the  first  part 
of  the  subclavian  may  be  exposed  and  tied  by  a  vertical  incision  between 
the  two  heads  of  the  sterno-mastoid  muscle.  The  patient  is  placed  upon 
his  back  with  the  shoulders  raised  by  a  sandbag,  and  the  head  turned  to 
the  opposite  side.  The  interval  between  the  clavicular  and  sternal  heads 
of  the  sterno-mastoid  is  then  identified,  and  an  incision  is  made  over  it 
parallel  with  the  long  axis  of  that  muscle,  about  four  inches  in  length,  and 
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with  its  centre  about  an  inch  above  the  clavicle.  After  the  fascia  has  been 
divided,  the  interval  between  the  two  heads  of  the  muscle  is  made  out, 


Fig.  tio. — Ligature  of  the  First  Part  of  the  Left  Subclavian  through  a 
Median  Incision.    Here  the  soft  parts  are  pulled  over  to  the  left. 

F.  Deep  cervical  fascia.  A.  Subclavian  artery. 

the   tissue   filling   it    is   opened   up,    the    muscle   split   upwards    as  far 


E.J. 


S.M.= 


~  CI. 

Fig.  hi. — Ligature  of  the  First  Part  of  the  Right  Subclavian  between 
the  two  Heads  of  the  Sterno-mastoid. — 

S.M.  Sterno-mastoid  (the  cellular  interval  between  the  two  heads  is  opened  up 

and  the  muscle  split  upwards). 
E.J.  External  jugular  vein. 
I.V.  Right  innominate  vein. 

A.  Subclavian  artery. 
Pn.  Pneumogastric  nerve. 
S.T.  Sterno-thyroid  muscle. 
CI.  Clavicle. 

as  may  be  necessary,  and  the  two  portions  held  aside  by  retractors 
Immediately  beneath  the  fascia  connecting  the  two  heads  of  the  muscle 
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will  be  found  the  sternothyroid  muscle  at  the  inner  side,  and  the  internal 
jugular  vein  towards  the  outer  (see  Fig.  in).  In  dividing  this  fascia,  great 
care  must  be  taken  not  to  puncture  the  internal  jugular  vein,  which 
is  very  large,  and  which  lies  immediately  underneath  it;  hence,  the 
division  of  the  fascia  and  muscle  should  only  be  carried  out  during 
inspiration,  when  the  vein  is  not  so  full.  The  latter  is  pulled  to  the  outer 
side,  whilst  the  stemo-thyroid  is  retracted  towards  the  middle  line,  and 
then  the  first  part  of  the  artery  can  readily  be  seen  and  cleared,  and 
a  double  ligature  of  floss  silk  or  stout  catgut  passed  around  it;  the 
coats  should  not  be  divided.  The  vessel  should  if  possible  be  tied  on  the 
proximal  side  of  the  thyroid  axis,  and  that  vessel  should  also  be  ligatured. 

ANEURYSM  OF  THE  AXILLARY  ARTERY. 

This  may  be  either  spontaneous  or  traumatic ;  the  latter  variety  is  some- 
times met  with  in  connection  with  dislocation  of  the  shoulder  joint.  It  may 
occur  at  any  part  of  the  vessel ;  generally  it  is  either  in  the  first  or 
the  third  part. 

Treatment. — For  axillary  aneurysm  affecting  the  first  part  of  the 
vessel,  the  best  treatment  is  ligature  of  the  first  part  of  the  subclavian. 
When  it  affects  the  third  part  of  the  vessel  the  sac  enlarges  downwards 
into  the  loose  cellular  tissue  of  the  axilla  and  only  rarely  extends  upwards 
towards  the  clavicle,  so  that  the  third  part  of  the  subclavian  can  then  be 
ligatured  without  any  real  risk  of  rupturing  the  aneurysm. 

Ligature  of  the  third  part  of  the  subclavian  has  already  been  described 
(see  p.  322),  but  it  is  usually  much  more  difficult  of  performance  under  these 
circumstances  than  when  it  is  tied  for  aneurysm  of  the  innominate,  because 
if  the  axillary  aneurysm  be  large  the  shoulder  is  pushed  up,  and  there  may 
be  great  difficulty  in  exposing  the  artery ;  indeed,  in  some  cases  it  may 
be  absolutely  necessary  to  divide  the  clavicle  and  to  pull  the  two  ends  aside 
in  order  to  get  at  the  artery  as  it  crosses  the  first  rib.  If  this  has  to  be 
done  the  two  fragments  of  the  clavicle  should,  of  course,  be  wired  together 
after  the  ligature  has  been  applied. 

If  an  aneurysm  of  the  third  part  of  the  axillary  has  resulted  from 
injury,  or  has  become  diffuse,  it  may  be  advisable  to  perform  the  old 
operation  of  opening  the  sac,  turning  out  the  clots,  and  tying  the  vessel 
above  and  below.  To  do  this  an  incision  should  be  first  made  into  the 
lower  part  of  the  posterior  triangle  so  as  to  expose  the  subclavian  artery 
(see  p.  322)  and  to  enable  the  assistant  to  compress  it  against  the  first  rib 
either  with  the  finger  or  by  means  of  an  instrument  called  a  key.  This 
is  a  X-shaped  piece  of  wood,  the  cross  piece  being  short,  and  covered  with 
india-rubber ;  this  is  the  part  which  compresses  the  vessel  against  the  first 
rib  ;  before  use  it  should,  of  course,  be  disinfected  by  boiling.  After  the 
subclavian  has  been  controlled,  an  incision  is  made  along  the  line  of  the 
axillary  artery  (which  is  from  the  centre  of  the  clavicle  to  the  junction  of 
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the  upper  with  the  middle  third  of  a  vertical  line  between  the  two  folds 
of  the  axilla,  when  the  arm  is  fully  abducted),  and  if  necessary  the 
pectoralis  major  may  be  divided  so  as  to  obtain  better  access  to  the 
aneurysm.  When  the  sac  has  been  exposed,  a  small  opening  is  made 
into  it,  and  this  is  immediately  plugged  with  the  finger,  which  is  introduced 
through  it,  and  which  feels  for  the  opening  in  the  artery.  When  this  is 
identified,  the  finger  is  thrust  into  it  and  plugs  it,  and  the  sac  is  laid 
freely  open,  the  clots  turned  out,  the  artery  defined,  cleared,  and  tied 
above  and  below  the  opening.  If  possible,  it  is  well  to  dissect  out  the 
sac,  but  as  a  rule,  owing  to  the  situation  of  the  vessel  and  its  close 
relation  to  the  brachial  plexus  and  the  axillary  vein,  it  is  advisable  to 
leave  the  sac  alone  after  the  clots  have  been  removed.  A  drainage  tube 
(No.  14)  should  be  inserted  well  into  the  cavity  left,  the  pectoralis  major 
muscle,  if  divided,  should  be  sewn  together  in  the  manner  described  for 
suture  of  muscles  (see  p.  199),  the  wound  stitched  up  and  antiseptic  dressings 
applied.  The  arm  is  then  wrapped  in  salicylic  wool  and  lightly  fastened  to 
the  side.    The  drainage  tube  may  be  left  out  after  three  or  four  days. 

ANEURYSMS  OF  THE  UPPER  ARM  AND  FORE-ARM. 

Spontaneous  aneurysms  of  the  upper  extremity  below  the  axilla  are  of 
very  rare  occurrence.  As  a  rule  they  result  from  injuries,  usually  from 
puncture  of  the  vessel,  and  belong  to  the  class  of  traumatic  aneurysms. 

TREATMENT. — Whenever  it  is  possible  the  treatment  consists  in 
opening  the  sac,  turning  out  the  clots,  tying  the  vessel  above  and  below, 
and  excising  the  sac  completely.  This  can  usually  be  done  without  any 
risk,  because  the  brachial  artery  can  be  easily  controlled  either  by  the 
fingers  or  by  an  Esmarch's  bandage.  The  actual  steps  of  the  procedure 
depend,  of  course,  upon  the  particular  vessel  involved.  We  shall  here 
shortly  describe  the  operations  for  ligature  of  the  chief  arteries  of  the 
upper  extremity. 

Ligature  of  the  Axillary  Artery.— (a)  Of  Third  Part. — The  old  operation  for 
ligature  of  the  axillary  has  already  been  described  (see  above)  ;  the  ordinary  operation  for 
ligature  of  the  third  part  of  the  vessel  is  sometimes  called  for  in  cases  of  aneurysm  of 
the  brachial  artery  high  up  in  the  arm,  and  is  done  as  follows.  The  patient  lies  with 
the  arm  abducted  to  a  right  angle  and  the  shoulders  somewhat  raised  upon  a  pillow. 
An  incision  is  made  along  the  line  of  the  artery,  which  corresponds  to  the  inner  border 
of  the  coraco-brachialis  muscle,  for  about  three  inches.  After  the  deep  fascia  has  been 
divided,  the  inner  margin  of  the  coraco-brachialis  comes  into  view  and  is  pulled  aside 
with  a  retractor.  The  axillary  artery  with  its  vein  and  the  median  nerve  are  at  once 
exposed,  and  the  vessel  can  be  cleared  and  tied.  The  median  nerve  lies  on  the  outer 
side,  the  ulnar  nerve  and  the  vein  on  the  inner  ;  sometimes  there  are  two  vena;  comites 
in  place  of  the  large  axillary  vein  (see  Fig.  112).  The  ligature  is  passed  from  within 
outwards,  the  vein  being  pulled  downwards  and  the  median  nerve  upwards. 

(/')  Of  First  Part.  —  In  some  cases  this  is  necessary  either  because  the  vessel  has 
been  injured  lower  down  or  more  generally  because  there  is  an  aneurysm  situated  on  the 
lower  part  of  it.  In  its  first  part  the  vessel  may  be  reached  either  by  a  transverse 
incision  below  the  clavicle,  which  divides  a  portion  of  the  clavicular  origin  of  the 
PT.    II.  V 
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pectoralis  major,  or  by  an  oblique  incision  running  downwards  in  the  interval  between 
the  pectoralis  major  and  the  deltoid.     In  the  latter  situation   no  muscular  fibres  are 


Fig.°ii2. — Ligature  of  the  Third  Part  of  the  Right  Axillary. — 
C.B.  Coraco-brachialis  muscle.  M.  Median  nerve. 

A.  Axillary  artery.  U.  Ulnar  nerve. 

V.  Axillary  vein. 

divided.  The  first  of  these  methods  is  the  one  that  is  more  commonly  practised  and 
the  easier  of  performance  (see  Fig.  113). 


Fig.  113. —Ligature  of  the  First  Part  of  the  Right  Axillary.— 
P.  Pectoralis  major  muscle,  divided.  A.  Axillary  artery. 

V.  Axillary  vein. 


D.  Deltoid. 
I.  Intercostal  muscle. 
X.  Acromio-thoracic  artery. 


M.  Median  nerve. 
Y.  Branches  of  the  cephalic  vein. 


After  the  skin  has  been  disinfected  the  arm  is  pulled  forcibly  down,  whilst  the  skin 
is   pulled  well  upwards  over  the  clavicle,  along  which  an  incision  about  four  inches  in 
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length  is  made  down  to  the  bone,  running  inwards  from  the  level  of  the  coracoid  process 
The  skin  is  then  relaxed  and  the  shoulder  pushed  up,  when  the  wound  in  the  skin  and 
fascia  is  found  to  lie  from  a  quarter  to  half  an  inch  below  the  level  of  the  clavicle. 
This  exposes  to  view  the  clavicular  attachment  of  the  pectoralis  major,  which  is  divided 
in  the  line  of  the  wound  and  to  the  same  extent  as  the  skin.  The  lower  portion  of 
the  muscle  is  then  pulled  well  downwards  by  a  retractor,  and  the  costo-coracoid  membrane 
(which  is  perforated  by  the  cephalic  vein,  the  branches  of  the  acromio-thoracic  artery 
and  the  anterior  thoracic  nerves)  comes  into  view.  These  structures  should  be  pulled  to 
one  side,  generally  outwards  and  upwards,  and  special  care  must  be  taken  to  avoid  injury 
to  the  cephalic  vein  and  the  anterior  thoracic  nerves.  A  small  incision  is  made  into  the 
costo-coracoid  membrane,  which  is  slit  up  in  the  direction  of  the  external  wound.  This 
brings  into  view  the  edge  of  the  pectoralis  minor,  which  is  pulled  downwards,  whilst 
the  costo-coracoid  membrane,  and  the  vessels  perforating  it  are  pulled  upwards  and  out- 
wards. After  clearing  away  some  fat  the  axillary  vein  appears  as  a  large  distended  vessel 
at  the  lower  part  of  the  wound,  whilst  above  the  artery  are  the  cords  of  the  brachial 
plexus.  The  first  of  these  cords  which  runs  alongside  the  vein  is  the  outer  head  of  the 
median  nerve,  and  in  order  to  bring  the  artery  into  view  this  should  be  freed  along  its 
lower  border  and  pulled  well  outwards  while  the  vein  is  pushed  inwards.  The  artery 
can  now  be  seen  and  cleared.  The  aneurysm  needle  should  be  passed  from  within 
outwards  so  as  to  avoid  the  vein.  The  divided  pectoralis  major  should  then  be  stitched 
together  in  the  manner  already  described  for  wounds  of  muscles  (see  p.  199)  ;  as  a  rule 
no  drainage  tube  is  required  unless  the  patient  be  very  fat. 

Ligature  of  the  Brachial  Artery.— (")  in  the  Middle  of  the  Arm  the  brachial 
artery  is  usually  tied  in  its  middle  third  as  it  lies  over  the  insertion  of  the  coraco-brachialis 

B. 


Fig.  114. — Ligature  of  the  Right  Brachial  in  the  Middle  of  the  Arm. — 
B.  Biceps  muscle.  M.  Median  nerve. 

A.  Brachial  artery.  U.  Ulnar  nerve. 

V.  Venae  comites. 

muscle.  The  line  of  this  artery  is  from  the  junction  of  the  anterior  and  middle  thirds  of  a 
line  connecting  the  two  folds  of  the  axilla  downwards  and  forwards  to  the  middle  of 
the  bend  of  the  elbow.  The  vessel  is  overlapped  to  some  extent  by  the  inner  edge  of 
the  biceps,  and  is  generally  ciossed  about  its  centre  by  the  median  nerve. 

The  incision  for  ligature  of  the  vessel  should  be  about  three  inches  in  length  and 
situated  about  the  centre  of  the  arm  over  the  inner  border  of  the  biceps  ;  the  arm  should 
be  at  right  angles  to  the  trunk.  After  the  skin  and  fascia  have  been  divided,  the  edge  of 
the  biceps  usually  comes  into  view,  particularly  if  it  be  at  all  well  developed.  This 
muscle  should  be  freed  and  pulled  upwards,  when  the  artery  will  be  felt  beating 
immediately  beneath  the  finger.     After  the  fascia  over  it  has  been  divided,  the  median 
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nerve  will  be  seen  crossing  the  vessel  in  front,  and  when  this  is  drawn  upwards  the 
artery  accompanied  by  a  vein  on  each  side  will  be  brought  into  view  (see  Fig.  1 14). 
It  must  be  remembered  that  it  is  not  at  all  uncommon  for  the  brachial  artery  to  divide 
into  its  radial  and  ulnar  branches  at  this  point,  or  even  higher  up  the  arm,  and  cases 
have  happened  in  which  one  of  these  two  branches  has  been  mistaken  for  the  main  trunk, 
with  a  disappointing  result.  Hence,  if  the  artery  appear  to  be  very  small,  or,  if  the 
bleeding  or  pulsation  do  not  stop  when  the  vessel  is  tied,  the  surgeon  should  always 
suspect  the  possibility  of  the  artery  having  bifurcated  higher  up  and  should  look  for 
the  other  branch  of  the  vessel  towards  the  inner  side. 

(b)  At  the  Bend  of  the  Elbow. — The  brachial  artery  may  also  require  ligature  at  the 
bend  of  the  elbow  ;  this  is  generally  done  for  aneurysmal  varix  or  punctured  wounds. 
The  vessel  here  lies  about  the  middle  of  the  front  of  the  elbow,  being  crossed  in  front 
by  the  bicipital  fascia,  which  in  its  turn  supports  the  median  basilic  vein.  Externally  to  the 
vessel  lies  the  tendon  of  the  biceps,  whilst  a  little  to  its  inner  side  is  the  median  nerve. 
The  vessel  is  tied  through  a  longitudinal  incision  or  one  slightly  oblique  from  above 
downwards  and  outwards  over  the  course  of  the  artery,  and  having  its  centre  opposite 
the  middle  of  the  bend  of  the  elbow.    The  median  basilic  vein  with  the  branches  of  the 


Fig.  115. — Ligature  of  the  Left  Brachial  at  the  Bend  of  the  Elbow.— 
F.  Bicipital  fascia.  A.  Brachial  artery. 

B.  Biceps  tendon.  N.  Median  nerve. 

B.V.  Median  basilic  vein.  V.  Venae  comites. 

internal  cutaneous  nerve  will  generally  be  seen  when  the  skin  is  divided  ;  these  should 
be  pulled  inwards  and  the  bicipital  fascia  running  downwards  and  inwards  then  comes 
into  view.  The  upper  part  of  this  structure  should  be  divided  by  a  vertical  incision,  but 
it  is  usually  not  necessary  to  divide  it  completely.  Immediately  beneath  will  be  found 
the  brachial  artery  along  with  its  vena;  comites,  somewhat  overlapped  by  the  biceps 
muscle  (see  Fig.  115). 

Ligature  Of  the  Radial  Artery.— This  artery  runs  a  superficial  course  down  the 
outer  side  of  the  forearm,  being  overlapped  above  by  the  supinator  longus  muscle. 
The  line  of  the  vessel  is  from  the  centre  of  the  bend  of  the  elbow  to  the  prominent 
part  of  the  trapezium.  The  vessel  may  be  ligatured  at  any  part  of  its  course,  the 
most  frequent  situation  being,  however,  the  upper  third.  In  that  situation  the  artery 
lies  upon  the  supinator  brevis,  and  lower  down  upon  the  pronator  radii  teres,  and  is 
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overlapped  by  the  supinator  longus  muscle.  Lower  down  still  it  lies  to  the  outer 
side  of  the  flexor  carpi  radialis. 

{a)  In  the  Upper  Third  of  the  Forearm. — To  ligature  the  vessel  in  the  upper  third 
of  its  course,  an  incision  should  be  made  along  the  line  of  the  artery,  and,  after  division 
of  the  skin  and  fascia,  the  interval  between  the  supinator  longus  and  the  pronator  radii 
teres  is  identified.  The  elbow  is  then  flexed,  the  two  muscles  separated  and  the 
supinator  longus  pulled  firmly  outwards  by  a  retractor,  when  the  artery  will  be  at  once 
exposed  (see  Fig.  116).  The  radial  nerve  here  lies  from  a  quarter  to  half  an  inch  on 
the  outer  side  of  the  vessel  and  should  not  come  into  view. 


Fig.  116. — Ligature  of  the  Right  Radial  in  the  Upper  Third. — 
P.T.  Pronator  radii  teres.  N.  Radial  nerve.  S.B.  Supinator  brevis. 

S.  Supinator  longus.  A.  Radial  artery.  V.  Venae  comites. 

(/;)  In  the  Middle  Third  of  the  Forearm. — If  the  vessel  is  to  be  tied  in  the  middle  third 
of  the  forearm  the  incision  should  be  made  along  the  line  of  the  artery  in  that  situation  ; 
the  division  between  the  supinator  longus  and  the  flexor  carpi  radialis  is  identified  and 
the  muscles  separated,  the  former  being  pulled  outwards  and  the  latter  inwards,  when 
the  vessel  will  be  seen  lying  upon  the  radial  origin  of  the  flexor  longus  pollicis  and 
flexor  sublimis  digitorum.  The  radial  nerve  is  still  to  the  outer  side  of  the  vessel,  but 
in  somewhat  closer  proximity  to  it  (see  Fig.  117). 

[c)  In  the  Lower  Third  of  the  Forearm. — Just  above  the  wrist  joint  the  artery  lies  on 
the  radial  side  of  the  flexor  carpi  radialis,  and  can  usually  be  felt  as  it  rests  upon  the 
pronator  quadratus  muscle.  An  incision  is  made  over  it  along  the  outer  border  of  the 
tendon  of  the  flexor  carpi  radialis,  and  this  will  immediately  expose  the  vessel  which 
lies  upon  the  pronator  quadratus  with  a  vein  on  each  side  of  it  (see  Fig.  118).  The 
radial  nerve  has  left  the  artery  and  is  here  on  the  back  of  the  forearm. 

{d)  On  the  Back  of  the  Wrist. — At  the  lower  border  of  the  pronator  quadratus  the 
artery  dips  down  deeply  to  the  back  of  the  hand,  and  passes  beneath  the  extensor 
tendons  of  the  thumb.  It  then  turns  forward  to  pass  through  the  first  interosseous  space 
into  the  palm  of  the  hand,  and  may  be  reached  by  an  incision  on  the  back  of  the  hand 
extending  from  the  upper  end  of  the  first  interosseous  space  along  the  ulnar  side  of  the 
tendon  of  the  extensor  secundi  internodii  pollicis.  When  this  tendon  is  pulled  outwards 
the  artery  will  be  found  between  the  bases  of  the  first  and  second  metacarpal  bones 
dipping  down  beneath  the  tendinous  arch  joining  the  two  heads  of  origin  of  the  first 
■dorsal  interosseous  muscle  (see  Fig.  119). 
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Fig.  117. — Ligature  of  the  Left 
Radial  in  the  Middle  Third. — 
S.  Supinator  longus. 
F.R.  Flexor  carpi  radialis. 

A.  Radial  artery.  V.  Venae  comites. 
N.  Radial  nerve   passing  beneath 
supinator  longus. 


Fig.  119.— Ligature  of  the  Right 
Radial  on  the  Back  of  the  Wrist.— 
S.  Tendon  of  ext.  sec.  internodii 
pollicis. 

A.  Radial  artery  and  vena;  comites 
dipping  down  between  bases 
of  first  two  metacarpal  bones. 

C.  Outermost  tendon  of  ext.  com- 
munis digitorum. 


Fig.  118. — Ligature  of  the  Left  Radial  and 
Ulnar  in  Lower  Third. — 


F  U.  Flexor  carpi  ulnaris.  R.  Radial  artery. 

U.  Ulnar  artery.  F.  Fascia  lata. 

N.  Ulnar  nerve. 


Fig.  120.— Ligature  of  the  Left  Ulnar  in  the 
Middle  Third  — 

F  S.  Flexor  sublimis  digitorum. 
F.U.  Flexor  carpi  ulnaris. 
A.  Ulnar  artery. 
N.  Ulnar  nerve. 
V.  Venae  comites. 
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Ligature  of  the  Ulnar  Artery. — The  ulnar  artery  lies  deeply  at  the  upper  part 
of  the  forearm,  and  is  usually  only  tied  in  the  lower  third.  The  incisions  for  ligature  of 
the  vessel  are  made  along  a  line  extending  from  the  internal  condyle  of  the  humerus  to 
the  radial  side  of  the  pisiform  bone. 

{a)  In  the  Middle  Third  of  the  Forearm. — Should  it  be  necessary  to  tie  the  artery  in 
its  middle  third,  an  incision  is  made  in  the  line  of  the  vessel  commencing  at  the  junction 
of  the  upper  and  middle  thirds  of  the  forearm,  and  running  downwards  for  about  three 
inches.  After  the  fascia  has  been  divided,  the  radial  border  of  the  flexor  carpi  ulnaris 
muscle  is  identified,  and  the  intermuscular  septum  between  it  and  the  flexor  sublimis 
digitorum  is  opened  up.  The  flexor  carpi  ulnaris  is  pulled  inwards,  and  the  flexor 
sublimis  outwards,  when  the  ulnar  nerve  will  be  seen  lying  upon  the  flexor  profundus 
digitorum  ;  the  ulnar  artery  lies  somewhat  external  to  it  (see  Fig.  120). 

(/>)  In  the  Lower  Third  of  the  Forearm. — Just  above  the  wrist  the  artery  lies  to  the 
outer  (or  radial)  side  of  the  flexor  carpi  ulnaris  with  the  flexor  sublimis  digitorum 
immediately  external  to  it.  An  incision  should  be  made  along  the  outer  border  of  the 
tendon  of  the  flexor  carpi  ulnaris,  the  deep  fascia  divided,  the  tendons  of  the  flexor 
sublimis  digitorum  and  palmaris  longus  pulled  outwards  and  that  of  the  flexor  carpi 
ulnaris  pulled  inwards,  when  the  artery  will  be  at  once  exposed  (see  Fig.  118).  The 
ulnar  nerve  lies  to  the  inner  (or  ulnar)  side  of  the  vessel  and  is  not  usually  seen. 


ANEURYSMS   OF  THE   LOWER  EXTREMITY. 
ANEURYSM  OF  THE  EXTERNAL  ILIAC  ARTERY. 

Aneurysm  of  the  external  iliac  is  generally  met  with  in  the  lower  part 
of  the  vessel  and  is  of  the  sacculated  variety,  although  rarely  it  may  be 
fusiform ;  in  the  latter  case  it  generally  spreads  downwards  and  affects  the 
common  femoral  trunk.  The  symptoms  and  course  are  those  usually  met 
with  in  aneurysm  elsewhere,  the  pressure  symptoms  being  chiefly  referred 
to  the  anterior  crural  and  genito-crural  nerves. 

TREATMENT. — Instrumental  compression,  by  Lister's  abdominal 
tourniquet,  for  example,  has  been  employed  in  some  cases,  but  this 
if  persisted  in  for  any  length  of  time,  is  very  apt  to  cause  serious 
bruising  of  the  intestines,  and  seldom  succeeds  in  effecting  a  cure. 
Undoubtedly  the  best  treatment  is  to  apply  a  proximal  ligature  wherever 
it  can  be  done.  The  exact  spot  at  which  the  ligature  is  applied  will 
depend  upon  the  situation  of  the  aneurysm.  If  possible  the  external 
iliac  trunk  should  be  tied,  but  where  the  aneurysm  is  situated  so  high  up 
that  there  is  no  room  for  the  application  of  a  ligature  between  it 
and  the  bifurcation,  the  common  iliac  may  be  tied. 

The  iliac  vessels  run  along  the  brim  of  the  pelvis  j  the  right  com- 
mon iliac  artery  crosses  both  the  right  and  left  common  iliac  veins 
above,  while  lower  down  the  vein  of  the  right  side  lies  behind  and  some- 
what external  to  it.  In  front  of  the  vessel  is  the  peritoneum,  the  lower 
attachment  of  the  mesentery  being  situated  close  to  its  origin,  whilst  the 
artery  is  crossed  by  the  ureter  at  or  near  its  bifurcation.  On  the  left 
side  the  iliac  vein  lies  internal  to  and  behind  the  artery  throughout  the 
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greater  part  of  its  course,  and  the  latter  is  crossed  by  the  ureter  and  the 
inferior  mesenteric  vessels,  whilst  in  front  of  it  also  lie  the  sigmoid 
flexure  and  the  commencement  of  the  rectum.  The  external  iliac  artery 
on  the  right  side  has  the  vein  behind  it  above,  while  below  the  vein 
passes  to  its  inner  side.  On  the  left  side  the  vein  lies  to  the  inner 
side  throughout.  In  front  of  the  artery  on  both  sides  below  are  the 
spermatic  artery,  the  vas  deferens,  and  the  genital  branch  of  the  genito- 
crural  nerve.  On  the  right  side  the  ureter  may  cross  the  upper  part  of 
the  external  iliac  artery  instead  of  the  lower  part  of  the  common  trunk. 

Proximal  Ligature. — There  are  two  principal  methods  by  which  the 
iliac  arteries  may  be  tied,  which  are  termed  respectively  the  trans-peritoneal 
and  the  extra-peritoneal  methods.  The  trans-peritoneal,  or  direct  ligature  of 
the  artery,  is  performed  by  opening  the  abdominal  cavity  either  in  the 
linea  semilunaris  or  in  the  middle  line,  and  reaching  the  artery  through 
the  posterior  layer  of  the  peritoneum  after  pushing  the  intestines  out  of  the 
way.  In  the  extra-peritoneal  method,  on  the  other  hand,  the  peritoneum  is 
stripped  up  from  the  iliac  fossa,  and  the  vessel  is  thus  exposed  without 
opening  the  abdominal  cavity.  There  can  be  no  doubt  that  with  proper 
antiseptic  precautions  the  trans-peritoneal  method  is  the  better  and  simpler 
of  the  two  methods  in  the  majority  of  cases.  In  aneurysm  of  the  ex- 
ternal iliac  artery  there  is  considerable  risk  of  rupturing  the  sac  when  the 
peritoneum  is  stripped  up  from  the  iliac  fossa  in  the  extra-peritoneal 
operation,  and  in  order  to  avoid  this  risk  it  is  necessary  to  make  a  very 
extensive  incision  through  the  abdominal  walls,  which  may  of  course  lead 
to  considerable  weakening  of  them  subsequently. 

(a)  Trans-peritoneal  Method. — To  reach  the  vessel  by  the  trans- 
peritoneal method  an  incision  should  either  be  made  in  the  middle  line 
or  through  the  linea  semilunaris  on  the  affected  side.  Unless  the 
patient  be  very  fat  it  is  always  better  to  make  the  incision  in  the  middle 
line.  With  a  median  incision  of  suitable  length  it  is  quite  easy  to  pull 
the  margins  of  the  wound  to  one  side  so  as  to  bring  it  over  the  brim  of 
the  pelvis.  The  skin  is  thoroughly  disinfected  in  the  usual  manner,  the 
pelvis  well  raised  so  that  the  intestines  are  displaced  upwards,  and  then 
an  incision  is  made  four  to  five  inches  in  length,  beginning  a  little 
below  the  umbilicus  and  extending  vertically  downwards.  The  skin,  super- 
ficial fascia,  and  the  front  layer  of  the  sheath  of  the  rectus  are  divided, 
the  latter  muscle  is  pulled  aside  and  the  posterior  layer  of  its  sheath  is 
opened.  After  division  of  the  transversalis  fascia  the  peritoneum  is  slit 
up  throughout  the  whole  extent  of  the  skin  wound  (see  Fig.  121). 

In  stout  subjects,  and  in  cases  in  which  the  external  iliac  artery  is  to 
be  tied,  it  is  better  to  make  the  incision  through  the  linea  semilunaris. 
The  great  objection  to  doing  this  is,  however,  that  the  nerves  supplying 
the  rectus  muscle  are  necessarily  divided.  A  slightly  curved  incision  of 
about  four  inches  in  length  is  made  through  the  linea  semilunaris,  com- 
mencing about  half  an  inch  below  the  level  of  the  umbilicus.    The  skin, 
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superficial  fascia,  and  anterior  part  of  the  sheath  of  the  rectus  are  divided, 
and  the  rectus  is  either  pulled  inwards,  or,  if  very  well  developed,  its 
fibres  may  be  separated  a  little  to  the  inner  side  of  the  linea  semilunaris. 
The  posterior  sheath  of  the  rectus  is  then  divided,  and  after  that  the 
transversalis  fascia  and  the  peritoneum.  By  making  the  incision  a  little  to 
the  inner  side,  opening  the  sheath  of  the  rectus,  and  either  splitting  it 
up  or  pushing  it  aside,  the  chance  of  hernia  after  the  operation  is  some- 
what less  than  where  the  incision  is  carried  accurately  through  the  linea 
semilunaris ;   this  incision  gives  good  access  to  the  external  iliac  vessel 


Fig.  121. — Ligature  of  the  Common  Iliac  Artery  through  the  Linea  Ai.ba. — 

The  pelvis  is  raised,  the  intestines  kept  up  by  Maunsell's  intestine  guard  and  sponges 
kept  in  place  by  retractors.  An  incision  has  been  made  in  the  peritoneum  over  the  artery, 
preparatory  to  clearing  the  vessel  for  ligature.  The  ureter  (U)  is  seen  just  over  the 
bifui  cation  of  the  vessel. 


(see  Fig.  122).  Should  it  be  found  during  the  course  of  the  opera- 
tion that  it  is  necessary  to  tie  the  common  trunk,  perfectly  satisfactory 
access  to  it  can  be  gained  by  prolonging  the  upper  end  of  the  incision 
in  the  abdominal  wall  somewhat  inwards  towards  the  middle  line. 

After  the  abdomen  has  been  opened  by  either  of  these  incisions  the 
intestines  are  carefully  pushed  upwards  to  the  opposite  side  and  kept 
in  position  by  means  of  suitable  flat  abdominal  sponges  or  a  special 
intestine  retractor  (see  Fig.  123).  On  the  right  side  the  c£ecum  and 
the  adjacent  part  of  the  ileum  are  displaced  upwards,  and  on  the  left 
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the  sigmoid  flexure  of  the  rectum.  The  direction  and  extent  to 
which  this  latter  structure  can  be  displaced  will  depend  upon  the 
position   of  the   meso-sigmoid  in   relation   to  the   external   iliac  artery  j 


Fig.  122. — Ligature  of  the  Right  External  or  Internal  Iliac  through  the 
Linea  Semilunaris.  This  incision  comes  more  directly  over  the  point  at  which  the 
ligature  is  to  be  applied.    The  ureter  (U)  is  seen  crossing  at  the  bifurcation. 

usually  it  can  be  displaced  upwards.  The  limits  of  the  aneurysm  are 
next  defined  with  the  finger  and  the  pulsation  of  the  artery  felt  for 
above  the  point  where  the  dilatation  commences.  It  is  also  important  that 
the  position  at  which  the  ureter  crosses  the  vessel  should  be  made  out.  An 
incision  is  then  made  in  the  peritoneum  over  the  vessel,  the  latter  is 
carefully  cleared  and  the  ligature  passed  from  within  outwards. 

On  the  right  side  the  artery  is  readily  accessible,  and  the  peri- 
toneum may  be  incised  directly  over  it  without  fear  of  bleeding ;  on  the 
left  side  there  may  be  many  large  arterial  branches  running  in  the  meso- 
sigmoid,  and  in  that  case  it  is  better  to  incise  the  peritoneum  near  the 
middle  line,  and  to  raise  it  outwards  over  the  vein  until  the  artery  is 
reached.  In  the  iliac  vessels,  as  in  the  innominate,  it  is  well  to  employ 
the  double  ligature  recommended  by  Ballance  and  Edmunds  (see  p.  306), 
at  any  rate  for  the  common  iliac  artery,  so  as  to  avoid  complete  division 
of  the  coats  of  the  vessel.  Great  care  must  be  taken  in  clearing  the 
vessel  on  the  right  side  to  avoid  puncturing  the  vein. 

After  the  vessel  has  been  tied,  the  opening  in  the  peritoneum  over 
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it  should  be  closed  by  a  catgut  stitch,  and  the  abdominal  incision  sutured  in 
the  usual  manner,  the  peritoneum  being  first  stitched  up  with  a  fine  con- 
tinuous catgut  suture,  the  muscles  on  either  side  being  brought  together 


Fig.  123. — Maunsell's  Intestine  Guard.    The  wire  frame  is  covered  with  gauze. 
The  handle  can  he  set  at  any  angle. 

by  two  or  three  silk  sutures  inserted  after  the  style  of  Macewen's  hernia 
stitches — commonly  spoken  of  as  the  "  mattrass  stitch"  (see  Figs.  124  and 
125) — and  the  skin  being  united  with  a  continuous  silk  suture. 

(b)  Extra-peritoneal  Method. — The  extra-peritoneal  ligature  of  the 
external  or  common  iliac  artery  is  not  in  our  opinion  a  good  method  for 
cases  in  which  the  aneurysm  is  situated  upon  those  vessels.  It  may,  how- 
ever, be  employed  with  advantage  when  the  aneurysm  is  situated  high  up 
on  the  superficial  femoral.  There  are  two  methods  of  performing  this 
operation,  which  are  known  respectively  as  Abernethy's  and  Astley  Cooper's. 

Abernethy's  Operation. — In  Abernethy's  operation  a  curved  incision 
from  four  to  five  inches  in  length  with  its  convexity  downwards  and  out- 
wards is  made  from  about  an  inch  and  a  half  external  to  the  centre  of 
Poupart's  ligament,  and  the  same  distance  above  it,  upwards  and  outwards, 
to  a  point  about  an  inch  above  and  internal  to  the  anterior  superior  spine 
of  the  ilium  (see  Fig.  126).  Should  it  be  necessary  to  tie  the  common 
iliac,  the  incision  is  simply  extended  further  upwards. 

Astley  Cooper's  Operation. — Astley  Cooper's   operation  is  performed 
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through  an  incision  extending  from  a  point  an  inch  internal  to  the  anterior 
superior  iliac  spine  to  another  half  an  inch  outside  the  external  abdominal 


Fig.  124. — Mattrass  Suture  for  use  in  Laparotomy.  This  stitch  is  merely  an 
application  of  Macewen's  hernia  stitch.  The  method  of  passing  the  thread  is  shown  in 
the  sketch.  It  may  be  introduced  either  by  an  ordinary  surgical  needle  or,  better,  by  the 
handled  needle  shown  in  the  figure.  A  very  simple  plan  of  introducing  the  suture  is  to 
pass  the  needle  unthreaded  through  the  two  opposing  cut  surfaces,  pass  the  thread  through 
the  eye  and  withdraw  the  needle,  carrying  one  end  of  the  thread  with  it.  This  leaves  the 
needle  threaded  to  a  suture  which  traverses  both  lips  of  the  wound.  The  threaded  needle 
is  now  thrust  through  the  edge  of  the  incision  from  which  it  last  emerged,  carried  across 
the  wound,  made  to  pierce  the  opposite  side,  and  the  suture  unthreaded.  The  needle  is 
now  withdrawn,  leaving  the  loop  shown  above  in  situ.  This  is  not  the  method  of  insert- 
ing the  stitch  illustrated  above. 


"  Fig.  125. — Mattrass  Suture  for  use  in  Laparo-  Fig.  126. — Incisions  for  Extra- 
tomy.    The  three  sutures  are  tied.    The  sketch  shows  the  Peritoneal  Ligature  of  the  Ex- 
thick  ridge  formed  by  the  approximation  of  the  tissues,  ternal  or  Common  Iliac  Arteries. 
which  are  in  contact  over  a  comparatively  wide  area.    The  a}  Abernethy's.    by  Astley  Cooper's, 
ends  of  the  sutures  are  cut  short,  and  the  skin  is  afterwards 
united  by  a  separate  continuous  suture. 

ring.  This  gives  an  incision  about  three  inches  in  length,  about  an  inch 
above  Poupart's  ligament,  and  almost  parallel  to  it;   the  centre  of  the 
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incision  lies  over  the  artery  (see  Fig.  126).  By  this  method  the  artery  is 
freely  exposed  below,  and  should  the  case  be  one  in  which  the  ligature 
can  be  applied  to  the  lower  part  of  the  external  iliac  trunk  this  incision 
is  the  better  one,  because  it  causes  the  least  weakening  of  the  abdominal 
wall  and  the  smallest  amount  of  disturbance  of  the  soft  parts.  When,  how- 
ever, the  artery  requires  to  be  ligatured  high  up,  or  when  there  is  a 
possibility  of  the  common  or  the  internal  iliac  requiring  ligature,  Aber- 
nethy's  incision  is  the  better. 

In  both  operations  the  muscles  are  divided  to  the  full  extent  of 
the  skin  incision  and  any  bleeding  points  are  secured  as  they  are  cut. 


I, 


Fig.  127.— Astley  Cooper's  Operation  for  Ligature  of  the  Right  Extern  al 
Iliac  Artery. — 

E.  External  oblique.  A.  External  iliac  artery. 

I.  Internal  oblique.  _  V.  External  iliac  vein. 

T.  Transversalis  fascia.  N.  Genito-crural  nerve. 

After  the  muscles  have  been  divided,  the  transversalis  fascia  is  opened  below, 
and  the  opening  then  extended  to  the  full  extent  of  the  external  wound. 
This  exposes  the  sub-peritoneal  fat  and  fascia  which  lies  immediately 
over  the  peritoneum.  Care  must  be  taken  to  identify  these  structures,  as 
it  is  very  common  in  ligaturing  these  vessels  to  mistake  the  transversalis 
fascia  for  the  peritoneum,  and  to  strip  it  up  from  the  iliac  fossa,  carrying 
with  it  of  course  the  vessels,  so  that  they  are  in  front  of  the  finger ;  then, 
when  the  surgeon  desires  to  pass  the  ligature  he  cannot  find  the  vessels. 
After  the  transversalis  fascia  has  been  divided  throughout  the  whole  length 
of  the  wound,  the  patient  is  rolled  over  towards  the  sound  side,  and  the 
peritoneum  is  gently  separated  from  the  psoas  and  iliacus  muscles  until 
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the  vessels  are  fully  exposed  (see  Fig.  127).  The  wound  is  then  retracted 
by  broad  copper  spatulae,  the  sheath  of  the  artery  opened  in  front  by 
a  small  incision,  and  the  aneurysm  needle  gradually  insinuated  around 
it  from  within  outwards. 

In  Astley  Cooper's  operation  the  cord  and  the  vas  are  displaced 
upwards  and  inwards  along  with  the  transversalis  fascia,  and  the  only 
structure  requiring  special  attention  is  the  genito-crural  nerve.  After  the 
vessel  has  been  ligatured  the  peritoneum  is  replaced  and  the  muscles  stitched 
up  in  layers  by  means  of  mattrass  stitches  of  silk  (see  Figs.  124  and  125), 
and  the  skin  brought  together  by  a  continuous  suture.  No  drainage  tube 
is  required. 

After-treatment. — After  the  operation  the  whole  lower  extremity  should 
be  carefully  disinfected  with  turpentine  and  strong  mixture  in  the  usual 
manner  (see  Part  I.,  p.  161),  wrapped  up  in  a  large  mass  of  salicylic  wool 
and  somewhat  elevated  upon  a  pillow ;  sandbags  are  applied  along  the 
side  of  the  trunk  to  keep  the  patient  still,  while  great  care  is  taken  to  see 
that  there  is  no  constriction  anywhere  in  the  limb  and  no  undue  pressure, 
especially  about  the  heel.  The  object  of  this  is  of  course  to  obviate  or 
delay  the  occurrence  of  sepsis  should  gangrene  result  from  the  ligature  of 
the  main  vessel.  The  time  at  which  the  patient  may  be  allowed  to  move 
about  and  sit  up  will  be  mentioned  when  we  speak  of  popliteal  aneurysm. 

The  collateral  circulation  after  ligature  of  the  external  iliac  artery  is 
carried  on  essentially  by  means  of  the  internal  iliac  trunk,  the  branches  of 
which  anastomose  below  with  branches  of  the  common  femoral,  the  pro- 
funda femoris,  and  the  popliteal.  The  circulation  is  still  further  aided  by 
the  deep  epigastric  and  the  circumflex  iliac  arteries  which  communicate 
with  the  internal  mammary  and  the  lumbar  vessels.  When  the  common 
iliac  trunk  is  ligatured,  the  anastomosis  is  particularly  bad,  and  it  depends 
essentially  upon  anastomosis  between  the  internal  mammary  artery  above 
with  the  deep  epigastric  below,  on  that  of  the  lumbar  arteries  with  the 
circumflex  iliac,  and  on  the  communications  between  the  two  internal  iliac 
vessels. 

FEMORAL  ANEURYSM. 

This  may  be  situated  upon  the  common  or  the  superficial  femoral  artery, 
but  as  a  rule  when  the  term  "femoral  aneurysm"  is  used  an  aneurysm  of 
the  superficial  femoral  artery  is  implied,  the  term  generally  applied  to 
aneurysm  of  the  external  iliac  trunk  or  the  adjacent  part  of  the  common 
femoral  artery  being  "  inguinal  aneurysm."  Aneurysm  of  the  profunda 
branch  of  the  femoral  artery  is  extremely  rare. 

Aneurysm  of  the  superficial  femoral  may  occur  either  in  Scarpa's  triangle 
or  in  Hunter's  canal ;  it  is  perhaps  more  frequent  in  the  former  situation. 
In  either  case,  when  it  attains  any  large  size,  it  may  cause  serious  pressure 
symptoms  and  may  produce  marked  oedema  of  the  limb  from  pressure  on 
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the  femoral  vein.  It  also  gives  rise  to  considerable  pain,  especially  referred 
to  the  inner  side  of  the  thigh  and  upper  part  of  the  leg,  which  is  due 
to  pressure  upon  the  long  saphenous  nerve.  Aneurysms  of  the  femoral 
artery  either  in  Scarpa's  triangle  or  in  Hunter's  canal  not  infrequently 
become  diffuse,  and  it  will  therefore  be  necessary  to  consider  the  treatment 
of  aneurysm  in  this  situation  according  as  the  affection  is  circumscribed 
or  diffuse. 

(1)  TREATMENT  OF  CIRCUMSCRIBED  FEMORAL  AN- 
EURYSM.— Here  there  is  a  choice  between  two  methods  of  treatment, 
namely,  compression  (either  continuous  or  intermittent,  digital  or  instru- 
mental) and  ligature.  The  relative  value  of  these  two  methods  has  already 
been  discussed  on  page  31  t,  and  what  is  there  said  is  meant  to  refer  to 
this  particular  form  of  aneurysm. 

(a)  Compression.— We  are  of  opinion  that  treatment  by  compression 
is  not  nearly  so  satisfactory  as  that  by  ligature,  and  that  it  can  be  but 
rarely  called  for.  In  fact  it  should  only  be  employed  when  the  patient 
refuses  operation,  or  when  he  is  suffering  from  some  grave  constitutional 
affection,  such  as  cardiac  disease,  diabetes,  etc.  The  vessel  compressed  is 
generally  the  common  femoral  at  the  groin ;  or,  should  there  be  sufficient 
space  above  the  aneurysm,  the  superficial  femoral  may  be  controlled  in 
Scarpa's  triangle. 

Digital  Compression. — This  should  always  be  chosen  in  preference 
to  the  use  of  instruments,  because  the  compression  can  be  kept  up  much 
more  satisfactorily  and  intelligently,  and  with  less  pain  to  the  patient.  The 
great  disadvantage  of  digital  compression  is  that  a  number  of  assistants 
are  required ;  it  is  impossible  for  any  individual  to  keep  up  satisfactory 
pressure  upon  a  vessel  for  much  longer  than  fifteen  minutes  at  a  time,  and 
in  some  cases  the  aneurysm  may  require  continuous  pressure  for  many  hours 
before  a  cure  is  effected. 

For  some  days  before  the  compression  is  carried  out  the  patient  should 
be  confined  to  bed,  the  bowels  freely  cleared  out,  and  a  preliminary  course 
of  medical  treatment,  having  for  its  object  the  lowering  of  the  blood 
pressure  and  the  promotion  of  the  coagulability  of  the  blood,  employed 
(see  p.  302).  The  skin  of  the  groin  should  be  carefully  shaved,  and  for  several 
days  before  the  compression  it  should  be  sponged  over  with  spirits  of  wine 
or  whisky  three  or  four  times  a  day  so  as  to  increase  its  resisting  power.  The 
shaving  is  of  importance,  as  it  minimizes  the  danger  of  pustular  eruptions, 
which  are  otherwise  likely  to  result  from  the  friction  of  the  compression, 
and  which  might  interfere  considerably  with  its  proper  performance.  To 
still  further  aid  this,  the  skin  should  also  be  disinfected,  so  as  to  remove 
organisms  which  might  possibly  be  rubbed  into  the  hair  follicles.  Immedi- 
ately before  the  compression  is  commenced,  the  skin  should  be  thickly 
dusted  with  a  powder  consisting  of  equal  parts  of  oxide  of  zinc  and 
boracic  acid,  and  a  large  piece  of  boric  lint  should  be  applied  just  over 
the  part  of  the  vessel  to  which  the  pressure  is  to  be  applied. 
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In  employing  compression  the  assistant  first  feels  for  the  pulsation  of 
the  artery  as  it  passes  over  the  brim  of  the  pelvis  at  a  point  midway 
between  the  anterior  superior  iliac  spine  and  the  symphysis  pubis,  and 
when  this  is  found  he  exerts  pressure  directly  backwards.  When  the 
superficial  femoral  is  compressed  in  Scarpa's  triangle,  the  pressure  should 
be  directed  backwards  and  outwards  against  the  shaft  of  the  femur.  The 
simplest  way  to  employ  compression  is  for  an  assistant  to  sit  in  a  chair 
upon  the  affected  side  and  to  place  two  or  three  fingers  of  the  right  hand 
directly  over  the  line  of  the  artery,  and  make  pressure  with  them  against 
the  brim  of  the  pelvis  until  pulsation  in  the  aneurysm  ceases.  The  pres- 
sure may  be  reinforced  by  two  or  three  fingers  of  the  left  hand  applied 
over  those  of  the  right  (see  Fig.  128).  Upon  the  fingers  may  be  laid  a 
bag  containing  two  or  three  pounds  of  shot,  or  a  leaden  weight  of  suitable 
size  and  shape,  so  as  to  diminish  the  amount  of  muscular  effort  required  ; 
with  this  aid  it  may  be  possible  to  maintain  compression  for  a  longer 


period  than  fifteen  minutes.  When  the  assistant  becomes  tired,  a  second 
should  apply  pressure  higher  up  or  lower  down  over  the  vessel,  and 
should  control  the  circulation  before  the  first  assistant  relaxes  his  pressure. 
Pressure  may  thus  be  kept  up  by  a  relay  of  men  until  either  coagulation 
in  the  aneurysm  is  complete  or  the  patient  can  tolerate  the  pressure  no- 
longer. 

It  is  difficult  to  say  exactly  how  long  pressure  should  be  kept  up, 
as  so  much  depends  upon  the  individual  patient ;  cases  are  known  in  which 
a  cure  has  resulted  after  the  application  of  pressure  for  as  short  a  time  as 
four  hours,  whilst  in  others  the  duration  of  the  treatment  has  had  to  be 
measured  by  days.  Speaking  generally  perhaps  we  might  say  that  pressure 
should  be  maintained  for  from  four  to  eight  hours  in  the  first  instance, 
and  then  the  patient  may  be  left  alone  for  a  day  or  two,  so  as  to  give  the 
skin  and  soft  tissues  time  to  recover  from  the  pressure  to  which  they 
have   been   subjected.      It   not   infrequently   happens   under   these  cir- 


Fig.  128. — Digital  Compression  of  the  Common  Femoral  Artery.  The  pressure  of 
the  fingers  may  be  reinforced  by  a  leaden  weight  or  a  bag  of  shot.  The  method  illustrated 
is  better  than  compression  by  encircling  the  limb  with  the  two  hands  and  making  pressure 
with  the  thumbs,  as  less  muscular  effort  is  required. 
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cumstances  that  although  pulsation  returns  in  the  vessels  when  the 
pressure  is  first  relaxed,  coagulation  still  continues  in  the  sac,  and  the 
aneurysm  may  be  cured  without  any  second  compression  being  required; 
should  this  not  happen,  however,  and  should  the  patient  be  able  to  bear  it, 
the  compression  may  be  resumed  the  following  day  for  four  or  five  hours. 
It  is  well  to  keep  the  patient  fully  under  the  influence  of  morphine  by  repeated 
hypodermic  injections  so  as  to  diminish  the  pain  which  accompanies  the 
treatment  and  which  is  often  very  severe  ;  this  must  not  be  used,  however, 
when  there  is  renal  disease.  If,  in  spite  of  morphine,  the  pain  becomes 
intolerable,  ligature  had  better  be  employed.  It  has  been  suggested  that 
chloroform  should  be  administered  in  place  of  morphine,  but  if  this  is  to 
be  done  the  chief  objection  to  operation  is  done  away  with,  and  it  is 
then  much  better  to  tie  the  artery. 

Instrumental  Compression. — When  it  is  deemed  advisable  to  employ 
compression  and  a  relay   of  assistants  cannot  be  obtained,  the  pressure 


A  B 


Fig.  129. — Tourniquets  for  Compression  of  the  Femoral  Artery.    A,  Carte's, 
for  use  in  the  thigh.    B,  Signorini's,  for  use  at  the  groin. 

may  be  applied  by  a  suiLable  tourniquet.  For  this  purpose  Carte's  or 
Signorinis  (see  Fig.  129)  is  the  best.  Before  the  instrument  is  applied 
the  same  preliminary  measures  should  be  adopted  as  in  the  case  of  digital 
compression  :  namely,  the  limb  should  be  shaved,  disinfected,  dusted  over 
with  a  drying  powder,  and  a  piece  of  lint  applied  over  the  point  of  com- 
pression. It  is  also  well  to  get  the  patient  fully  under  the  influence 
of  morphine.  When  instrumental  compression  is  employed  great  care 
must  be  exercised,  because  it  is  easy  to  use  more  force  than  is 
absolutely  necessary  without  the  surgeon  being  aware  of  it,  and  thus  very 
serious  damage  may  be  inflicted  upon  the  vessel.  In  order  to  avoid 
this  as  much  as  possible  it  is  best,  wherever  sufficient  space  is  obtainable, 
to  employ  two  tourniquets  ;  in  the  example  before  us,  one  may  be  used  to 
•compress  the  vessel  at  the  groin  and  the  other  in  the  upper  part 
pt.  11.  z 
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of  the  thigh.  The  first  tourniquet  is  screwed  down  very  gradually  so 
as  to  just  compress  the  artery,  and  when  the  patient  finds  that  the  pain  is 
becoming  unbearable  the  second  is  tightened  up  and  the  first  relaxed.  In 
this  way  the  pressure  may  be  alternated,  and  may  be  rendered  bearable 
for  a  considerable  period. 

After-treatment. — When  the  compression  is  over,  the  limb  should  be 
disinfected,  wrapped  up  in  cotton  wool,  and  elevated  as  after  digital  com- 
pression. The  contact  of  anything  hot  (particularly  hot-water-bottles)  with 
the  leg  or  foot  should  be  studiously  avoided  in  all  cases,  either  of 
compression  or  ligature.  It  is  not  at  all  uncommon  for  the  patient  to  complain 
of  the  feet  being  cold  and  to  beg  for  a  hot-water-bottle,  but  this  should 
be  absolutely  prohibited,  as  a  slough  is  very  apt  to  form  from  the  application 
of  even  a  very  moderate  degree  of  heat. 

(b)  Ligature. — In  the  large  majority  of  cases,  as  we  have  already 
said,  the  surgeon  will  resort  to  ligature  of  the  femoral  artery  in  preference 
to  either  digital  or  instrumental  compression,  and  wherever  it  is  feasible 
the  superficial  femoral  should  be  the  vessel  tied.  Should,  however,  the 
aneurysm  happen  to  affect  the  upper  part  of  the  superficial  femoral  or 
the  profunda  femoris,  it  will  be  necessary  to  ligature  the  common  femoral 
artery,  and  we  shall  describe  this  operation  first. 

Of  the  Common  Femoral  Artery. — After  the  skin  has  been  shaved 
and  rendered  thoroughly  aseptic,  the  thigh  is   somewhat   abducted  and 


Fig.  130. — Ligature  of  the  Left  Common  Femokal. — 

A.  Femoral  artery.  N.  Crural  branch  of  genito-crural  nerve. 

V.  Femoral  vein.  F.  Fascia  lata. 

rotated  outwards  with  the  knee  in  the  semi-flexed  position  supported  by  a 
suitable  sandbag.  The  line  of  the  artery  is  from  a  point  midway  between 
the  anterior  superior  iliac  spine  and  the  symphysis  pubis  to  the  adductor 
tubercle  of  the  femur.  An  incision  two  or  three  inches  long,  with  its 
centre  about  half  an  inch  below  Poupart's  ligament  is  made  along  this 
line  (see  Fig.  130);  this  divides  the  skin  and  superficial  fascia,  in 
which   lymphatic   glands   are   often    met   with ;  they   should  be  pulled 
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aside,  or  removed  if  unduly  large.  A  few  superficial  veins  may  also  require 
ligature.  The  deep  fascia  is  then  incised  along  the  incision,  and  the  pulsa- 
tion of  the  artery  felt  for.  When  this  is  made  out,  a  small  incision  is  made 
in  the  sheath  of  the  vessel,  and  an  aneurysm  needle  inserted  around  it. 
The  ligature  should  be  passed  from  the  inner  side  so  as  to  avoid  the  vein  ; 
as  a  rule,  a  single  ligature  suffices  for  tying  the  femoral  artery  and  any 
of  the  vessels  lower  down  in  the  limb,  and  there  is  no  particular  objection 
to  division  of  the  internal  and  middle  coats,  provided  always  the  wound 
be  kept  aseptic.  Care  must  be  taken  not  to  include  in  the  ligature  the 
crural  branch  of  the  genito-crural  nerve,  which  descends  upon  the  front 
of  the  artery,  otherwise  excruciating  pain  may  result.  The  skin  wound  is 
closed  without  a  drainage  tube,  the  usual  antiseptic  dressings  applied, 
the  limb  disinfected  and  wrapped  up  in  cotton  wool,  and  placed  in  a 
slightly  elevated  position. 

Of  the  Superficial  Femoral. — The  seat  of  election  for  ligature  of  this 
vessel  is  the  apex  of  Scarpa's  triangle,  but  when  the  aneurysm  occurs  in 
that  situation  it  may  be  necessary  to  tie  the  vessel  higher  up,  that  is  to 
say  about  the  middle  or  even  the  upper  part  of  the  triangle.  The  line  of 
the  vessel  is  the  same  as  that  of  the  common  femoral. 


Fig.  131. — Ligature  of  the  Left  Superficial  Femoral  at  the  Apex  of 
Scarpa's  Triangle. — 

S.  Sartorius.  A.  Femoral  artery.  V.  Femoral  vein.  F.  Fascia. 

N.  Internal  saphenous  nerve.    It  will  be  seen  that  the  nerve  here  lies  rather  internal  to 
the  artery;  it  is  usually  in  front  and  to  its  outer  side. 

In  ligaturing  it  at  the  apex  of  Scarpa's  triangle,  an  incision  is  made  in 
the  line  of  the  vessel  with  its  centre  about  the  apex  of  the  triangle, 
dividing  skin,  superficial  and  deep  fascia.  The  inner  border  of  the 
sartorius  should  then  come  into  view,  but  care  must  be  taken  not  to 
mistake  the  adductor  longus  for  this  muscle,  as  it  may  be  exposed  should 
the  incision  be  made  rather  too  far  inwards.  The  identification  should  be 
quite  easy,  as  the  fibres  of  the  sartorius  run  downwards  and  inwards,  whilst 
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those  of  the  adductor  longus  run  directly  downwards,  or  downwards  and 
slightly  outwards.  The  sartorius  should  be  drawn  outwards  with  a  retractor, 
and  should  the  adductor  longus  be  at  all  prominent  it  should  be  drawn  to 
the  inner  side  (see  Fig.  131).  The  fascia  over  the  femoral  artery  is  then 
divided,  the  sheath  opened,  the  vessel  cleared,  and  the  artery  ligatured, 
the  needle  being  passed  from  the  inner  side.  No  drainage  tube  is 
required,  and  the  limb  is  treated  in  a  similar  manner  to  that  after  ligature 
of  the  common  trunk.  The  artery  usually  lies  somewhat  in  front  of  the 
vein,  with  the  long  saphenous  nerve  on  its  outer  side. 

After-effects. — The  first  subjective  result  of  ligature  of  either  of  these 
vessels  is  a  feeling  of  coldness  with  considerable  pain  and  painful  cramp 
in  the  lower  extremity.  These  sensations  usually  pass  off  during  the 
first  twenty-four  hours,  and  are  due  to  deficiency  in  the  circulation  of 
the  limb ;  sometimes  also  there  is  pain  about  the  seat  of  the  aneurysm 
as  a  result  of  its  distension  by  clot  when  coagulation  takes  place.  Should 
this  pain  be  excessive,  there  is  no  objection  to  the  administration  of  full 
doses  of  morphine  unless  there  should  be  other  features  in  the  case 
which  specially  contra-indicate  the  use  of  the  drug.  After  the  lapse  of 
twenty-four  hours  the  toes  should  be  examined  to  see  whether  the  cir- 
culation is  maintained  or  not.  As  a  rule  the  toes  will  be  warm  and 
of  good  colour  by  that  time.  The  simplest  way  to  ascertain  whether  the 
circulation  is  maintained  is  by  pressing  upon  the  point  of  the  nail  and  forcing 
the  blood  out  of  the  matrix ;  on  relieving  the  pressure  the  blood  ought 
to  flow  back  again  immediately,  and  should  it  be  slow  in  doing  so  it  is 
a  sign  that  the  circulation  is  much  impaired.  Should  impairment  of  the 
collateral  circulation  last  for  forty-eight  hours,  it  is  highly  probable  that 
gangrene  has  occurred,  and  as  soon  as  this  happens  there  is  no  object 
in  waiting  for  a  line  of  demarcation ;  the  surgeon  knows  where  the 
obstruction  is,  and  also  knows  that  amputation  must  be  performed  within 
the  area  of  distribution  of  the  branches  of  the  profunda  femoris  and  their 
anastomoses,  that  is  to  say,  at  the  knee  joint. 

When  gangrene  does  not  take  place,  the  consolidation  and  shrinking 
of  the  aneurysm  go  on  rapidly.  Consolidation  is  usually  accompanied  by 
a  good  deal  of  pain  radiating  from  the  seat  of  the  aneurysm  down  the 
leg ;  this  may  continue  for  months,  or  until  the  aneurysm  has  completely 
disappeared.  In  any  case  the  patient  should  be  kept  in  bed  for  from 
four  to  six  weeks  after  the  operation,  so  as  to  allow  a  certain  amount  of 
consolidation  of  the  clot  to  take  place,  and  it  is  well  to  restrict  the 
movements  of  the  knee  afterwards  until  such  time  as  the  aneurysm  has 
almost  disappeared.  With  this  object  the  patient  should  go  about  upon 
crutches,  and  the  knee  should  be  fitted  with  a  suitable  casing  which  may 
be  prolonged  upwards  so  as  to  protect  the  aneurysm  from  contusion. 
This  fixation  of  the  knee  joint  is  more  especially  important  in  cases  of 
popliteal  aneurysm. 

Complications. —  Should  the  surgeon  happen  to  puncture  the  vein  during 
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the  operation  for  ligature,  the  best  plan  is  to  apply  two  ligatures  to  the  artery, 
and  divide  it  completely  across  between  them,  and  in  this  way  the  puncture 
in  the  vein  is  easily  exposed.  It  is  impossible  to  employ  pressure  to 
stop  the  bleeding  from  the  vein,  as  would  be  done  under  ordinary 
circumstances,  on  account  of  the  risk  of  gangrene  from  interference  with 
the  collateral  circulation.  The  surgeon  has  choice  of  two  methods  in 
which  he  will  be  influenced  by  the  size  of  the  aperture  in  the  vein ; 
should  it  be  quite  small,  a  lateral  ligature  will  suffice  to  close  it ;  should 
the  wound  be  too  large  for  this,  the  vein  may  be  stitched  up  in  the 
manner  described  for  the  treatment  of  wounds  of  veins  (see  p.  277).  The 
entire  lumen  of  the  vessel  should  never  be  occluded  if  it  be  possible  to 
avoid  it,  as  such  a  procedure  would  offer  a  markedly  increased  difficulty 
to  the  return  of  blood,  and  where  the  tissues  are  feeble  this  might  just 
turn  the  scale  in  favour  of  gangrene.  In  vigorous,  healthy  individuals, 
however,  complete  transverse  ligature  of  the  vein  does  not  seem  to 
materially  complicate  matters. 

The  Old  Operation. — The  old  operation  in  this  situation  is  performed 
as  follows.  After  the  limb  has  been  disinfected  and  prepared  in  the 
ordinary  manner  it  is  placed  in  the  position  for  ligature  of  the  femoral 
vessel,  and  the  circulation  is  controlled  by  the  fingers  of  an  assistant  who 
compresses  the  common  femoral  as  it  passes  over  the  brim  of  the  pelvis. 
The  surgeon  then  makes  a  free  incision  of  sufficient  length,  according  to 
the  size  of  the  aneurysm,  along  the  course  of  the  superficial  femoral 
artery,  and  if  there  be  sufficient  room  between  the  aneurysm  and  the 
assistant's  finger  it  is  well  before  opening  the  sac  to  tie  the  femoral  artery 
above  it.  The  assistant  may  then  be  allowed  to  relax  the  pressure,  the 
aneurysmal  sac  is  laid  freely  open  throughout  its  whole  length,  all  the 
clots  are  turned  out  with  the  finger  or  a  spoon,  and  the  bleeding  from  the 
lower  end  is  arrested  at  first  temporarily  by  digital  pressure,  and  sub- 
sequently by  clearing  the  vessel  and  applying  a  ligature  on  the  distal 
side  of  the  opening.  When  all  the  clots  have  been  turned  out,  it  is  well 
to  isolate  as  much  of  the  sac  as  possible,  and  this  should  be  clipped  away. 
The  posterior  part  of  it,  however,  is  best  left  behind,  as  the  dissection 
needed  to  separate  it  from  the  vein  might  easily  injure  the  latter. 

When  it  is  impossible  to  secure  the  artery  on  the  proximal  side  of 
the  aneurysm  before  opening  the  sac,  a  small  incision  must  be  made  into 
the  sac  and  plugged  at  once  by  introducing  the  finger  into  it.  The 
finger  feels  for  the  opening  of  the  vessel,  occludes  it  by  pressure,  and 
the  artery  on  the  proximal  side  is  rapidly  cleared  and  a  ligature  applied 
to  it.  The  finger  is  then  withdrawn,  the  sac  laid  freely  open,  and  the 
operation  is  finished  as  above  described.  It  is  sometimes  possible,  when 
the  aneurysm  is  small  and  well-defined,  to  cut  down  upon  the  femoral 
immediately  above  the  sac,  and  ligature  it  before  incising  the  aneurysm. 
This  simplifies  the  operation.  The  old  operation  is  most  suited  for  cir- 
cumscribed aneurysms  of  small  size  or  those  that  have  become  diffuse. 
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(2)  TREATMENT  OF  RUPTURED  (DIFFUSE)  FEMORAL 
ANEURYSM. — Should  the  sac  of  the  aneurysm  have  ruptured,  the  best 
treatment  will  be  the  old  operation  (just  described)  of  cutting  down  upon  the 
tumour,  turning  out  the  clot  from  the  sac  and  the  tissues  around,  ligaturing 
both  ends  of  the  vessel,  and,  if  possible,  excising  the  sac  wall.  In  former 
times  rupture  of  a  femoral  aneurysm  was  regarded  as  an  accident  which 
necessitated  amputation,  partly  on  account  of  the  great  risk  of  gangrene 
if  the  artery  were  ligatured,  owing  to  the  collateral  circulation  being  inter- 
fered with  by  the  clots  infiltrating  the  tissues  around,  and  partly  on  account 
of  the  risk  of  suppuration  in  the  limb  which  resulted  from  septic  infection 
of  the  clot.  At  the  present  time  this  latter  risk  is  of  course  entirely 
avoided  by  adequate  antiseptic  precautions,  and  the  clots  which  occur  as 
the  result  of  rupture  of  the  aneurysm  may  therefore  be  safely  turned  out  ; 
the  pressure  upon  the  collateral  circulation  is  thereby  relieved,  and  the  risk 
of  gangrene  from  this  cause  avoided.  Hence  amputation  should  not  be 
performed  in  these  cases  unless  it  is  evident  that  gangrene  has  set  in. 

It  will  often  be  found  that,  in  spite  of  ligature  of  the  main  artery 
above  and  below  the  aneurysm,  oozing  still  takes  place  into  the  sac ;  this 
generally  comes  from  small  branches  given  off  from  the  aneurysm  which 
must  be  isolated  and  tied,  as  otherwise  very  considerable  bleeding  into  the 
cavity  caused  by  the  extravasation  of  blood  may  occur,  and  serious  pressure 
upon  the  collateral  circulation  may  result.  Any  clots  present  in  the  tissues 
around  are  turned  out,  a  drainage  tube  or  tubes  (No.  14-18)  are  inserted  and 
the  wound  is  stitched  up.  The  usual  antiseptic  dressings  are  applied,  the 
limb  is  put  up  on  a  splint  in  the  elevated  position  and  watched  carefully 
for  signs  of  gangrene  (see  p.  356).  It  is  necessary  to  employ  a  drainage  tube 
in  these  cases  because  of  the  oozing  that  must  necessarily  occur  into  the 
large  cavity  left.  This  latter  cannot  be  obliterated  by  sponge  pressure  in 
the  ordinary  way,  as  that  would  entail  too  much  interference  with  the 
collateral  circulation  and  a  serious  risk  of  gangrene. 


POPLITEAL  ANEURYSM. 

The  popliteal  artery  is  one  of  the  most  common  seats  of  aneurysm,  and 
it  is  most  prone  to  occur  in  men  whose  occupations  lead  to  frequent, 
rapid,  and  violent  flexion  of  the  knee.  In  former  times  it  was  very  common 
in  conductors  of  coaches,  and  it  is  also  not  at  all  infrequent  in  soldiers 
and  sailors.  The  aneurysm  gives  rise  to  difficulty  in  using  the  knee, 
and  pain  along  the  course  of  the  nerves,  especially  the  internal  popliteal ; 
it  is  particularly  liable  to  become  ruptured  and  diffuse  from  the  forcible 
flexions  of  the  knee.  The  posterior  ligaments  of  the  knee  joint  may  be 
eroded  and  the  aneurysm  may  burst  into  the  articulation,  or  it  may 
become  diffused  into  the  popliteal  space  itself,  or  may  make  its  way 
through  the  skin  over  it. 
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TREATMENT.— The  procedures  employed  for  the  treatment  of 
popliteal  aneurysm  may  be  either  compression  or  ligature.  We  have 
already  discussed  the  relative  merits  of  these  two  plans,  and  have 
described  in  detail  the  method  of  carrying  out  compression,  which  should 
be  applied  to  the  upper  part  of  the  femoral  artery  (see  pp.  351-4).  Amongst 
operative  procedures  for  the  cure  of  popliteal  aneurysm,  the  surgeon  has 
the  choice  between  the  old  operation  of  incising  the  sac  and  tying  the 
vessel  above  and  below,  ligature  of  the  popliteal  artery  at  its  commence- 
ment, or  ligature  of  the  femoral  artery  in  Hunter's  canal  or  Scarpa's  triangle. 

Ligature. — (a)  Of  the  Superficial  Femoral  Artery. — In  the  ordinary 
cases  of  popliteal  aneurysm  proximal  ligature  is  perhaps  the  safest  plan,  as 
it  does  not  involve  any  risk  of  injury  to  the  nerves  or  the  vein.  At  the 
same  time  surgeons  are  beginning  to  consider  the  question  as  to  whether 
the  old  operation  may  not  be  applicable  not  only  to  cases  of  diffuse 
aneurysm  in  the  popliteal  space  but  to  all  cases  of  aneurysm  in  that 
region,  and  this  is  a  point  which  will  probably  have  a  good  deal  more 
attention  paid  to  it  in  the  near  future. 

At  the  Apex  of  Scarpa's  Triangle. — When  proximal  ligature  is  determined 
upon,  the  point  at  which  the  artery  is  tied  will  depend  to  some  extent 
upon  the  situation  of  the  aneurysm.  It  is  generally  done  at  the  apex  of 
Scarpa's  triangle,  an  operation  which  we  have  already  described  (see  p. 
355).  John  Hunter,  in  introducing  his  operation,  tied  the  artery  in 
what  is  known  as  Hunter's  canal,  and  some  surgeons,  with  whom  we 
are  inclined  to  agree,  tie  the  vessel  whenever  it  is  possible  at  the  upper 
part  of  the  popliteal  space. 

In  Hunter's  Canal. — Ligature  of  the  artery  in  Hunter's  canal  is  per- 


Fig.  132. — Ligature  of  the  Right  Suferficial  Femoral  in  Hunter's  Canal. — 
S.  Sartorius.  A.  Femoral  artery  giving  off  anastomotica  magna. 

F.  Fascia  covering  canal.  N.  Long  saphenous  nerve. 

formed  as  follows.  After  the  limb  has  been  rendered  aseptic,  the  knee 
is  somewhat  flexed,  the  thigh   rotated   outwards,  and  an  incision  from 
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three  to  four  inches  in  length  is  made  in  the  line  of  the  artery  over  the 
middle  third  of  the  thigh  in  the  situation  of  Hunter's  canal.  After  the 
skin  and  fascia  have  been  divided  the  sartorius  will  be  exposed  as  it 
crosses  the  space  obliquely  from  without  inwards  (see  Fig.  132).  It  is 
usually  most  convenient  to  draw  this  muscle  to  the  inner  side,  but  should 
the  surgeon  be  operating  at  the  upper  part  of  the  canal  he  will  find 
it  more  easy  to  pull  it  outwards.  This  exposes  the  fibrous  connec- 
tion between  the  adductor  longus  and  the  vastus  externus  which  forms 
the  roof  of  the  canal.  A  portion  of  this  should  be  picked  up  in  dissect- 
ing forceps  and  nicked,  and  the  canal  then  laid  open  throughout  the 
whole  length  of  the  incision  upon  a  director  or  by  means  of  the  finger 
guiding  a  probe-pointed  bistoury.  This  will  expose  the  artery  which  runs 
along  the  floor  of  the  space,  with  the  saphenous  nerve  on  its  outer  side 
and  the  femoral  vein  behind  it.  At  the  lower  part  of  the  canal  the  latter 
passes  somewhat  to  the  outer  side  of  the  artery.  In  this  situation  also 
the  saphenous  nerve  crosses  the  front  of  the  vessel  from  the  outer  to 
the  inner  side,  close  to  the  spot  at  which  the  artery  passes  through  the 
opening  in  the  adductor  magnus.  Here  also  the  anastomotica  magna 
comes  off  and  runs  downward  towards  the  knee.  The  artery  in  Hunter's 
canal  is  always  tied  above  the  origin  of  this  branch.  To  do  this  the 
sheath  of  the  artery  is  opened,  the  vessel  cleaned,  and  the  needle  passed 
from  the  outer  side  just  above  the  origin  of  the  anastomotic  branch.  The 
after-treatment  is  that  already  described  for  the  other  ligatures  of  this  vessel. 

(b)  Of  the  Popliteal  Artery.— As  the  anastomotica  magna  is  one  of  the 
main  factors  in  carrying  on  the  collateral  circulation,  it  is  a  better  plan  to 


Fig.  133. — Ligature  of  thf.  First  Part  of  the  Left  Popliteal.— 
A.M.  Adductor  magnus  tendon.  A.  Popliteal  artery. 

S.  Sartorius  muscle.  N.  Long  saphenous  nerve.  F.  Fascia  lata. 

tie  the  artery  below  the  origin  of  that  vessel  wherever  it  is  possible.  This 
means  that  when  the  aneurysm  is  situated  at  the  lower  part  of  the 
popliteal  space  the  popliteal  artery  should  be  tied  above  its  centre.  The 
best  way  to  reach  the  upper  part  of  the  popliteal  is  to  dissect  down 
upon  it  from  the  inner  side  of  the  thigh.  The  limb  is  placed  in  the 
same  position  as  for  ligature  of  the  -femoral,  and  the  surgeon  feels  for 
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the  adductor  tubercle  and  the  tendon  of  the  adductor  magnus  which  is 
attached  to  it.  He  then  makes  an  incision  about  four  inches  in  length 
from  the  adductor  tubercle  upwards,  parallel  with  the  tendon  of  the 
adductor  magnus,  and  slightly  behind  it.  After  the  fascia  is  divided  the  sar- 
torius  will  be  found  running  downwards  on  the  inner  side  of  the  thigh,  and 
overlapping  the  tendon  of  the  adductor.  When  this  is  pulled  inwards  and 
backwards,  the  tendon  of  the  adductor  will  be  evident,  with  the  hamstring 
tendons  lying  behind  it.  The  space  between  the  tendon  of  the  adductor  and 
the  hamstrings  must  be  opened,  the  latter  pulled  inwards  and  backwards, 
whilst  the  tendon  of  the  adductor  is  pulled  outwards  towards  the  bone.  The 
finger  introduced  along  the  posterior  surface  of  the  adductor  magnus  will  feel 
the  popliteal  artery  as  it  passes  through  the  opening  in  the  muscle  (see 
Fig.  133).  The  vessel  then  comes  into  view  with  the  vein  lying  to  its 
outer  side,  the  popliteal  nerve  being  separated  from  it  by  some  distance. 
The  sheath  of  the  vessel  is  opened  and  the  needle  is  passed  from  without 
inwards.  The  operation  is  a  very  simple  one,  and  has  the  advantage  we 
have  already  mentioned,  that  it  gives  a  better  collateral  circulation  than 
is  the  case  when  the  artery  is  tied  higher  up,  and  the  risk  of  gangrene 
is  therefore  to  a  considerable  extent  diminished. 

It  occasionally  happens,  especially  after  proximal  ligature  at  some 
distance  above  the  sac,  that  after  a  few  days  pulsation  returns  and  the 
aneurysm  continues  to  increase.  It  used  to  be  recommended  under  such 
circumstances  that  amputation  should  be  performed,  but  now  that  sup- 
puration in  the  deep  tissues  can  be  readily  avoided  the  best  procedure 
is  to  perform  the  old  operation  (see  below).  Similarly,  should  the 
aneurysm  become  inflamed  and  threaten  to  suppurate,  or  should  suppura- 
tion actually  occur  around  the  aneurysm,  or  should  the  latter  threaten  to 
burst  through  the  skin,  the  old  operation  should  always  be  performed  in 
preference  to  amputation. 

(c)  The  Old  Operation. — The  old  operation  as  applied  to  popliteal 
aneurysm  is  somewhat  difficult  of  performance,  chiefly  on  account  of  the 
relation  of  the  popliteal  vein  and  the  internal  popliteal  nerve  to  the  artery, 
and  the  adhesions  which  are  apt  to  occur  between  these  structures  and 
the  sac.  The  former  are  often  very  considerably  displaced  by  the  enlarge- 
ment of  the  sac,  so  that  their  exact  position  is  difficult  to  gauge  ;  hence 
the  old  operation  for  this  affection  is  generally  restricted  to  those  cases  in 
which  the  aneurysm  has  become  diffuse.  To  perform  it,  a  tourniquet  is 
applied  around  the  thigh,  and  after  the  skin  has  been  disinfected,  the  limb 
is  abducted  and  rotated  outwards  with  the  knee  flexed  upon  a  suitable 
sandbag ;  a  free  incision  is  then  made  over  the  centre  of  the  popliteal 
space  behind  and  the  internal  popliteal  nerve  is  looked  for  and  pulled 
aside  (see  Fig.  134). 

The  next  structure  which  should  be  identified  is  the  popliteal  vein, 
which  should  also  be  displaced  to  one  side;  should  it  be  difficult  to  clearly 
define  the  vein,  an  opening  should  be  made  into  the  sac  wall  towards 
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the  inner  side,  so  as  to  avoid  it  if  possible.  The  sac  is  then  freely  incised, 
the  clots  turned  out,  and  the  artery  tied  above  and  below.  This  can 
readily  be  done  if  a  bougie  be  introduced  through  the  orifice  of  the  vessel 
so  as  to  distend  it ;  it  can  then  be  easily  felt,  and  there  is  less  likelihood 
of  injury  to  the  vein.  A  full-sized  bougie,  about  No.  12,  fits  the  lumen 
of  the  artery  fairly  well,  and  it  should  be  pushed  up  through  the  opening 
in  the  sac  until  it  is  felt  in  the  vessel  above  it,  which  is  then  cleared  and 
tied  ;  the  bougie  is  next  introduced  into  the  distal  portion  of  the  vessel, 
which  is  similarly  treated.  When  this  has  been  done  the  vein  is 
easily  identified  above  and  below,  and  with  a  little  care  it  can  be  peeled 
off  the  sac,  after  which  the  whole  of  the  latter  should  be  removed  en 
bloc.  Some  of  the  articular  branches  of  the  knee  will  probably  open 
into  the  sac,  and  if  these  can  be  recognized  they  should  be  tied  before 
the  tourniquet  is  removed,  as  otherwise  the  collateral  circulation  through 
them  may  be  very  free,  and  considerable  bleeding  will  occur. 


Fig.  134.  -  Ligature  of  the  Right  Popliteal  through  the  Ham. — 
I.G.  Inner  head  of  gastrocnemius.         B.  Tendon  of  Biceps.      V.  Popliteal  vein. 
O.G.  Outer  head  of  gastrocnemius.     S.S.  Short  saphena  vein.     N.  Internal  popliteal  nerve. 
A.  Popliteal  artery.  F.  B'ascia  lata. 

After  the  tourniquet  is  taken  off,  five  to  ten  minutes  should  be  allowed 
to  elapse  before  the  wound  is  closed,  so  as  to  make  sure  that  there  is  no 
bleeding  from  any  of  these  branches.  The  clots  must  also  be  turned 
out  of  the  tissues  around  ;  sometimes  it  may  be  necessary  to  clear  them 
out  of  the  knee  joint  should  the  aneurysm  have  ruptured  into  it.  Even 
in  these  cases  amputation  is  not  necessary,  because  if  the  operation  be 
performed  aseptically  the  articulation  will  probably  recover  perfectly. 
A  drainage  tube  must  be  inserted  into  the  popliteal  space  and  left  in 
for  about  ten  days  on  account  of  the  free  oozing  which  often  occurs. 
The  leg  should  be  put  on  a  straight  back  splint  and  somewhat  elevated, 
and  the  same  precautions  should  be  taken  with  the  lower  extremity 
as  are  requisite  after  ligature  of  the  common  femoral  (see  p.  356). 
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Results. — Gangrene  is  not  nearly  so  likely  to  occur  after  the  old  opera- 
tion for  popliteal  aneurysm  as  after  ligature  of  the  femoral  artery  high 
up,  because  the  anastomosis  is  as  a  rule  better.  The  anastomotica  magna 
artery  remains  intact  and  serves  to  carry  a  large  volume  of  blood  to  the 
articular  arteries  and  the  recurrent  branches  of  the  tibial. 

GLUTEAL  ANEURYSM. 

This  is  not  of  common  occurrence,  and  may  be  either  spontaneous  or 
traumatic — generally  the  latter. 

TREATMENT. — The  treatment  will  vary  according  to  the  position 
of  the  sac  in  reference  to  the  pelvis.  When  the  aneurysm  is  entirely 
outside  the  pelvis  the  old  operation  is  the  one  to  be  recommended,  and 
the  artery  should  if  possible  be  ligatured  before  the  aneurysmal  sac  is 
opened.  Should  the  aneurysm  be  inside  the  pelvis,  or  partly  inside  and 
partly  outside  it,  the  best  treatment  is  ligature  of  the  internal  iliac  vessel. 
It  is  very  important  before  deciding  upon  the  precise  operation  to  make 
an  examination  per  rectum  or  per  vaginam  in  order  to  ascertain  the  exact 
position  of  the  aneurysmal  sac. 

Ligature  of  the  Gluteal  Artery. — This  vessel  emerges  from 
the  pelvis  through  the  upper  part  of  the  great  sacro-sciatic  notch  above  the 


Fig.  135. — Ligature  of  the  Right  Gluteal  Artery. — 

G.Mx.  Gluteus  maximus.  G.Me.  Gluteus  medius. 

P.  Pyriformis.  A.  Obturator  artery. 

N.  Superior  Gluteal  nerve. 

pyriformis  muscle,  its  point  of  exit  corresponding  very  closely  to 
the  junction  of  the  upper  and  middle  thirds  of  a  line  drawn  from 
the  posterior  superior  iliac  spine  to  the  tip  of  the  great  trochanter 
when  the  thigh  is  slightly  flexed  and  rotated  inwards. 
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In  order  to  ligature  the  vessel  the  parts  are  rendered  aseptic,  the 
patient  rolled  over  upon  the  unaffected  side  and  a  free  incision  from 
three  to  four  inches  in  length,  with  its  centre  corresponding  to  the  point 
of  emergence  of  the  artery  is  made  along  the  line  of  the  vessel.  This 
incision  will  run  more  or  less  parallel  to  the  fibres  of  the  gluteus 
maximus,  which  must  be  separated  and  pulled  apart  with  retractors. 
The  interval  between  the  pyriformis  muscle  below  and  the  gluteus  medius 
above  is  sought  for,  and  these  muscles  are  separated  and  held  apart.  The 
finger  then  seeks  for  the  upper  edge  of  the  sacro-sciatic  notch,  upon  which 
the  gluteal  artery  will  be  found  beating  (see  Fig.  135).  The  vessel  is  isolated 
and  a  ligature  applied  ;  care  should  be  taken  to  tie  it  as  far  back  as  possible, 
because  the  artery  divides  into  two  main  branches  very  soon  after  its  exit 
from  the  pelvis.  After  the  vessel  has  been  ligatured  the  aneurysmal  sac 
should  be  opened,  the  clots  turned  out,  and  the  wall  dissected  away  as 
completely  as  possible. 

The  Old  Operation. — Sometimes,  however,  when  the  aneurysm  is 
situated  outside  the  pelvis,  there  is  no  room  to  get  proper  access  to  the 
artery  in  order  to  tie  it,  and  in  those  cases  an  incision  should  be  first 
made  into  the  aneurysm  sufficiently  large  to  admit  one  finger.  As  the  knife 
is  withdrawn  the  finger  is  rapidly  introduced  through  the  opening  so  as  to 
plug  the  hole,  and  gradually  pushed  on  through  the  clots  until  it  identifies 
the  communication  with  the  artery.  This  can  generally  be  recognized  by 
feeling  the  warm  stream  of  blood  impinging  upon  the  finger  or  by  actually 
feeling  the  ragged  orifice  of  the  vessel.  The  tip  of  the  finger  is  pressed  over 
this  opening  so  as  to  command  the  circulation,  and  the  sac  is  then  slit 
upwards  and  downwards  from  the  finger  by  a  probe-pointed  knife.  The 
clots  are  turned  out  and  the  vessel  tied  above  and  below,  the  sac  being 
subsequently  dissected  away. 

Ligature  of  the  Internal  Iliac. — When  the  aneurysm  encroaches 
upon  the  pelvis,  ligature  of  the  internal  iliac  artery  must  be  employed. 
This  can  be  done  either  by  a  trans-peritoneal  incision  or  by  Abernethy 's 
extra-peritoneal  operation.  The  steps  of  these  operations  are  the  same  as 
those  described  (see  p.  344)  for  ligature  of  the  external  or  common  iliac 
trunk.  In  either  case  the  ureter  must  be  carefully  avoided  and  the  needle 
passed  from  above  downwards  so  as  to  avoid  the  internal  iliac  vein  which 
lies  behind  and  to  the  inner  side  of  the  artery.  In  the  trans-peritoneal 
operation  special  care  must  be  taken  in  passing  the  ligature  to  avoid 
including  the  ureter,  which  crosses  the  vessel"  in  front,  but  which  is,  how- 
ever, usually  turned  forwards  with  the  peritoneum.  The  internal  iliac  vein 
is  on  the  inner  side  of  and  behind  the  artery  and  the  external  iliac  vein 
on  its  outer  side.  A  good  light  is  essential  for  success  as  the  separation 
of  the  artery  from  the  large  internal  iliac  vein  has  to  be  very  carefully 
done. 

The  operations  for  ligature  of  the  two  following  arteries  are  much  less 
frequently  called  for. 
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Ligature  of  the  Internal  Pudic  Artery  in  the  Buttock.— This  artery  emerges 

from  the  abdomen  through  the  lower  part  of  the  great  sacro-sciatic  notch,  winds  around 
the  spine  of  the  ischium  and  passes  to  the  front  of  the  innominate  bone  through  the 
lesser  sacro-sciatic  notch.  The  artery  is  tied  as  it  lies  on  the  posterior  surface  of  the 
spine  of  the  ischium,  and  this  point  corresponds  to  the  junction  of  the  lower  with  the 
middle  third  of  a  line  drawn  from  the  posterior  superior  iliac  spine  to  the  ischial  tuberosity. 

An  incision  is  made  somewhat  obliquely  to  this  line  parallel  to  the  fibres  of  the 
gluteus  maximus  and  with  its  centre  corresponding  to  the  ischial  spine.  After  the  skin 
and  fascia  are  divided  the  fibres  of  the  gluteus  maximus  are  separated  and  held  apart. 
This  shows  the  lower  border  of  the  pyriformis  muscle  with  the  tendon  of  the  obturator 
interims  below  it.  The  vessel  will  be  found  as  it  passes  around  the  spine  with  the 
nerve  lying  to  its  inner  side. 

Ligature  Of  the  Obturator  Artery. — This  vessel  may  require  ligature  as  it  passes 
out  of  the  abdomen  at  the  upper  and  outer  part  of  the  obturator  foramen.  The  obturator 
nerve  lies  above  the  artery.  A  vertical  incision  is  made  from  a  point  a  finger's  breadth 
internal  to  the  centre  of  Poupart's  ligament  downwards  for  about  four  inches.  The 
N. 


Fig.  136. — Ligature  ok  the  Right  Obturator  Artery. — 

P.  Pectineus.  A.  Obturator  artery.  N.  Obturator  nerve. 

O.  Obturator  externus.        S.  Internal  saphena  vein. 

The  brandies  of  the  vessel  are  drawn  much  too  large. 

skin,  superficial  and  deep  fascia  are  divided,  the  internal  saphena  vein  drawn  out- 
wards, and  the  pectineal  fascia  divided  just  internal  to  the  femoral  vein.  The  outer 
border  of  the  pectineus  muscle  is  defined  and  drawn  inwards,  the  fascia  over  the 
obturator  externus  is  divided,  and  the  under  surface  of  the  horizontal  ramus  of  the  pubis 
is  felt  for  with  the  finger.  At  the  upper  border  of  the  obturator  externus  muscle  the 
artery  will  be  found  passing  through  the  obturator  foramen  with  the  obturator  nerve 
above  it  (see  Fig.  136). 
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These,  although  not  at  all  common,  do  occasionally  occur.  They  are 
generally  situated  on  the  posterior  tibial  artery,  but  sometimes  they  may 
be  met  with  on  the  peroneal  or  the  anterior  tibial.  In  the  foot,  it  is 
true,  aneurysms  are  exceedingly  rare,  and  when  they  do  occur  they  are 
generally  traumatic,  the  most  common  situation  being  on  the  dorsalis  pedis. 

The  treatment  of  these  aneurysms  is  as  a  rule  the  old  operation ;  the 
methods  of  exposing  the  arteries  concerned  are  given  below. 
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Ligature  Of  the  Anterior  Tibial  Artery.— This  vessel  may  be  tied  at  any  part 
of  its  course.  The  operation  is  most  frequently  done  in  the  upper  or  the  lower  third. 
The  line  of  the  artery  is  from  a  point  midway  between  the  crest  of  the  tibia  and  the 
head  of  the  fibula  to  another  on  the  front  of  the  ankle  midway  between  the  two  malleoli. 
Before  the  operation  is  performed  it  is  well  to  rotate  the  leg  somewhat  inwards,  and 
flex  and  extend  the  foot  so  as  to  trace  out  the  lines  of  the  tendons  and  muscles. 

(a)  In  Upper  Third. — When  the  vessel  requires  ligature  in  the  upper  third,  an  incision 
from  three  to  four  inches  in  length  should  be  made  over  the  line  of  the  artery,  commencing 
about  an  inch  below  the  external  tuberosity  of  the  tibia.    After  division  of  the  skin  and 


Fig.  137. — Ligature  of  the  Left  Anterior  Tibial  in  the  Upper  Third. — 
T.A.  Tibialis  anticus.    _  A.  Anterior  tibial  artery.  V.  Venae  comites. 

E.D.  Extensor  longus  digitorum.    N.  Ant.  tibial  nerve.  F.  Fascia  lata. 

fascia  the  outer  edge  of  the  tibialis  anticus,  as  it  arises  from  the  external  tuberosity,  is 
seen,  and  the  inter-muscular  septum  between  this  muscle  and  the  extensor  longus  digitorum 
is  opened  up.  While  this  is  being  done  it  is  well  to  flex  the  foot  so  as  to  relieve  the 
tension  upon  the  muscles,  and  to  enable  them  to  be  separated  more  easily.     The  artery 


Fig.  138. — Ligature  of  the  Left  Anterior  Tibial  in  the  Lower  Third. - 
T.  Tibialis  anticus  tendon.  A.  Ant.  tibial  artery.       V.  Venae  comites. 

D.  Ext.  longus  digitorum  tendon.      N.  Ant.  tibial  nerve. 


will  be  found  lying  upon  the  inter-osseous  membrane  at  the  bottom  of  this  space 
immediately  after  it  has  passed  to  the  front  of  the  leg.    The  anterior  tibial  nerve  is  not 
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always  seen  in  the  operation,  as  it  may  reach  the  outer  side  of  the  artery  somewhat 
lower  down  (see  Fig.  137). 

The  only  difficulty  in  the  operation  is  to  choose  the  right  inter-muscular  septum  (viz. 
the  innermost),  and  not  to  separate  the  one  between  the  extensor  longus  digitorum  and 
the  peroneus  longus. 

(b)  In  the  Lower  Third. — In  the  lower  third  the  artery  is  reached  by  an  incision  along 
the  outer  edge  of  the  tendon  of  the  tibialis  anticus  muscle,  which  is  the  first  prominent 
tendon  external  to  the  anterior  border  of  the  tibia.  The  skin  and  fascia  are  divided  and 
this  tendon  is  drawn  inwards,  whilst  the  next,  that  of  the  extensor  longus  hallucis,  is 
drawn  outwards  ;  the  artery  will  then  be  seen  with  the  anterior  tibial  nerve  to  its  outer 
side  and  rather  in  front  of  it  (see  Fig.  138). 

Ligature  Of  the  Dorsalis  Pedis  Artery.— The  dorsalis  pedis  may  be  tied  either 
at  the  ankle  joint  or  further  down  in  its  course.  In  the  ordinary  operation  on  the  dorsum 
of  the  foot  the  latter  is  extended  and  an  incision  is  made  along  a  line  midway  between 
the  two  malleoli  to  the  upper  end  of  the  first  inter-osseous  space.  After  division  of  the 
skin  and  fascia  the  tendon  of  the  extensor  longus  hallucis  will  be  seen  internally  with 
the  innermost  tendon  of  the  extensor  brevis  digitorum  running  forwards  and  inwards 
on  its  outer  side.  The  artery  lies  in  the  angle  formed  by  these  two  tendons,  and  by 
pulling  the  latter  inwards  and  outwards  the  artery  is  at  once  exposed  with  the  anterior 
tibial  nerve  upon  its  outer  side  (see  Fig.  139). 

Ligature  of  the  Posterior  Tibial  Artery,— This  vessel  is  usually  tied  either  in 

its  upper  or  lower  third. 

(a)  In  the  Upper  Third  it  may  be  exposed  either  by  an  incision  along  the  posterior 
border  of  the  tibia  through  which  the  artery  is  reached  from  the  side,  or  by  a  vertical 
incision  through  the  middle  of  the  calf  which  separates  the  two  heads  of  the 
gastrocnemius  muscle.  The  former  is  the  more  usual  operation.  The  limb  is  laid  upon 
its  outer  side,  with  the  knee  flexed  and  supported  upon  a  suitable  sandbag,  and  a  verti- 
cal incision  about  four  inches  long  is  made  parallel  to  the  inner  border  of  the  tibia  and 
about  a  finger's  breadth  behind  it.  The  long  saphenous  nerve  and  the  internal  saphena 
vein  are  generally  exposed  and  must  be  pulled  aside.  After  the  deep  fascia  has  been 
divided  the  inner  border  of  the  gastrocnemius  comes  into  view  and  is  drawn  aside  with 
a  retractor.  The  oblique  fibres  of  the  soleus  arising  from  the  tibia  are  then  seen, 
and  must  be  divided  in  the  line  of  the  incision  until  the  glistening  fascia  upon  the 
deep  surface  of  the  muscle  is  exposed.  This  is  carefully  divided  in  the  same  direction, 
when  the  muscular  fibres  of  the  flexor  longus  digitorum  with  the  tibialis  posticus  to  its 
outer  side,  and  still  more  externally  the  flexor  longus  hallucis,  are  seen.  The  soleus  is 
pulled  aside,  and  the  artery  will  be  found  lying  between  the  flexor  longus  digitorum  and 
the  tibialis  posticus,  about  an  inch  and  a  quarter  beyond  the  inner  border  of  the  tibia. 
The  posterior  tibial  nerve  is  on  its  outer  side  (see  Fig.  140). 

Difficulties. — Two  mistakes  are  often  made.  Either  the  soleus  is  divided  too  far 
outwards,  and  the  finger  passes  outside  the  tibialis  posticus  muscle,  or  after  dividing  the 
soleus  the  flexor  longus  digitorum  is  separated  from  the  tibia  so  that  the  finger  passes 
inside  that  muscle  and  away  from  the  artery. 

(/')  In  the  Lower  Third  the  posterior  tibial  artery  lies  midway  between  the  tendo 
Achillis  and  the  posterior  border  of  the  tibia  and  as  it  curves  behind  the  internal 
malleolus  it  keeps  about  the  same  distance  from  the  edge  of  the  bone.  An  incision, 
which  is  usually  curved,  with  its  concavity  forwards,  is  made  in  the  line  of  the  artery 
behind  the  internal  malleolus,  when,  after  division  of  the  deep  fascia,  the  vessel  is  exposed. 
Between  the  malleolus  and  the  artery  lie  the  tendons  of  the  tibialis  posticus  and  the 
flexor  longus  digitorum,  whilst  behind  the  vessel  is  the  posterior  tibial  nerve,  and  behind 
that  again  the  tendon  of  the  flexor  longus  hallucis  (see  Fig.  141).  The  principal  mistake 
made  in  tying  this  artery  is  to  get  too  far  back  towards  the  tendo  Achillis. 

Ligature  of  the  Peroneal  Artery. — The  course  of  this  vessel  is  sufficiently 
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Fig.  139. — Ligature  of  the  Left  Dorsalis  Pedis. — 

E. H.  Ext.  long,  hallucis  tendon.  A.  Dorsalis  pedis. 

E.B.  Ext.  brev.  digit.,  innermost  tendon.  N.  Ant.  tibial  nerve. 

M.C.  Musculocutaneous  nerve.  V.  Venae  comites. 

The  ant.  tibial  nerve  usually  lies  to  the  outer  side  of  the  artery. 
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indicated  by  a  line  drawn  from  just  above  the  middle  of  the  calf  along  the  inner  border 
of  the  posterior  surface  of  the  fibula.  The  line  usually  given  for  an  incision  for  tying 
the  vessel  is  one  from  the  posterior  border  of  the  head  of  the  fibula  to  a  point  midway 


Fig.  141. — Ligature  of  the  Right  Posterior  Tibial  in  Lower  Third.— 

D.  Flexor  long,  digit,  tendon.  A.  Post,  tibial  artery. 

N.  Post,  tibial  nerve.  V.  Vena  comites. 

between  the  external  malleolus  and  the  tendo  Achilles.  The  artery  is  generally  tied 
in  the  lower  third,  but  it  can  be  tied  in  the  upper  third  near  its  origin  through  the 
incision  made  for  ligature  of  the  posterior  tibial  in  that  situation  (see  p.  367).  In  ligaturing 
it  in  the  lower  third  an  incision  is  made  in  the  line  of  the  vessel,  the  deep  fascia 
divided  and  the  outer  border  of  the  soleus  muscle  exposed  and  drawn  inwards.  Beneath 
this  are  seen  the  fibres  of  the  flexor  longus  hallucis  covered  by  a  tendinous  expansion. 
On  separating  the  flexor  longus  hallucis  from  the  posterior  surface  of  the  fibula  the 
artery  is  found  at  the  outer  border  of  the  tibialis  posticus  muscle. 
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Abdominal  aorta,  aneurysm  of,  317 
Abernethy's  operation  for  ligature  of  iliac 

arteries,  347 
Abscess,  atheromatous,  294 

opening  of,  in  suppurating  corn,  143 
psoas,  211 

Abscesses  multiple,  risk  of,  in  acute  arteritis, 
294 

acute,  of  skin  and  subcutaneous  tissues, 
144 

Acetabulum,  formation  of,  in  congenital  dis- 
location of  hip,  133 
Acquired  club-foot,  46,  51 
causes,  46 

treatment,  general  points  in,  51 

cicatricial,  52 

paralytic,  47,  52 

spastic,  47,  52 
Acupuncture  in  chionic  neuritis,  267 
Acute  adenitis,  180 
arteritis,  294 
bursitis,  191 

suppurative,  192 
circumscribed  myositis,  207 
flat  foot,  35 

gonorrhceal  flat  foot,  37 
lymphangitis,  174 
myositis,  circumscribed,  207 
neuritis,  258 
onychia,  traumatic,  168 
psoitis,  208 
septic  phlebitis,  280 
suppurative  myositis,  208 
traumatic  onychia,  168 
teno-synovitis,  213. 
serous,  216 

Adenitis 

acute,  180 

chronic,  181 

syphilitic,  184 

tuberculous,  185 

venereal,  182 
Adhesions  of  muscles,  treatment  of,  201 

of  tendons,    prevention    of    in  teno- 
synovitis, 215 
Alibert's  keloid,  166 


Amputation    after    ligature    of  superficial 
femoral  artery,  356 
for  bifid  finger,  3 
in  cicatricial  club  foot,  54 
cirsoid  aneurysm,  316 
popliteal  aneurysm,  361 
superfluous  digits,  2 
talipes  equino-varus,  90 
talipes  equinus,  66 
teno-synovitis,  223 
Anastomosis,  aneurysm  by,  316 
Anchylosis,  danger  of,  in  gonorrhceal  flat 
foot,  37 

Anel's  operation,  304,  305,  309 
Aneurysm,  295 

of  abdominal  aorta,  317 

Anel's  operation  for,  309 

.arterio-venous,  298 

of  axillary  artery,  336 

chronic  arteritis,  as  cause  of,  295 

of  common  carotid  artery,  325,  329 

cirsoid,  316 

compression  in  treatment  of,  311 
diffuse,  301 

digital  compression  in,  312 

dissecting,  301 

distal  ligature  in,  310 

of  external  carotid  artery,  330 

iliac  artery,  343 
false,  295,  296 
femoral,  350 

treatment  of  diffuse  form,  357 
fusiform,  302 
galvano-puncture  in,  313 
gluteal,  363 

Hunterian  ligature  in,  310 

inguineal,  350 

of  innominate  artery,  319 

internal  carotid  artery,  331 
instrumental  compression  in,  312 
Macewen's  method  in,  314 
medical  treatment  of,  302 
"old"  operation  for,  310 
popliteal,  358 
sacculated,  302 
scarification  of  wall  of,  315 
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Aneurysm 

of  subclavian  artery,  331 

surgical  treatment  of,  303 

of  thoracic  aorta,  317 

true,  295,  300 

varicose,  298 
Aneurysms  of  the  leg  and  foot,  363 

of  lower  extremity,  343 

treatment  of  special,  317 

of  upper  and  fore-arm,  337 
Aneurysmal  varix,  283,  298 

treatment,  298 
Angiomata  cavernous,  of  muscles,  212 

of  the  skin,  163 
Anodynes  in  chronic  neuritis,  262 

in  compression  of  nerves,  247 
Anterior  tibial  artery,  ligature  of,  366 
Anthrax,  150 

Antiseptic  compresses  in  boils,  146 

ointments  in  boils,  146 
Antistreptococcic  serum  in  acute  lymphan- 
gitis, 176 
Aorta,  aneurysm  of  abdominal,  317 

thoracic,  317 
Arm,  aneurysm  of  the  upper  and  fore-,  337 
Arteries,  affections  of,  293 
aneurysm,  295 
arteritis,  294 
injuries,  293 
wounds,  293 
ligature  of,  307 

after-treatment  in,  311 
Anel's  operation,  304,  305,  309 
Ballance   and   Edmunds's  experi- 
ments, 306 
Brasdor's  operation,  304,  305 
distal,  310 

force  with  which  to  apply  ligature 
in,  305 

"  Hunterian  operation,"  304,  305, 
310 

of  lower  extremity,  343 
material  for,  307 
"old  operation,"  310 
point  at  which  to  apply,  304 
risks  of,  307 
in  false  aneurysm,  297 
true  aneurysm,  303 
of  upper  extremity,  337 
Wardrop's  operation,  304,  305 
Senn's  method  of  uniting,  293 
Arterio-venous  aneurysm,  298 
Arteritis,  acute  and  chronic,  294 
Artery,  how  to  open  sheath  of,  321 

rupture  of,  as  cause  of  false  aneurysm, 
296. 

Asepsis,  importance  of,  in  ligature  of  arteries, 

in  treating  divided  nerves,  250 
treatment  of  neuritis,  259 
operating  on  veins,  287 
Astley  Cooper's  operation  for  ligature  of  iliac 

artery,  347 
Astragalo-scaphoid  capsule,  84 

joint,  excision  of,  in  flat  foot,  42 
Astragalus,  excision  of,  in  talipes  equinus,  64 
in  cicatricial  club-foot,  54 
excision  of  head,  in  flat  foot,  42,  44 


Astragalus 

obliquity  of  neck  of,  in  talipes  equino- 
varus,  76 

partial  resection  of,  for  talipes  equinus,  65 
Atheroma,  294 

as  cause  of  true  aneurysm,  300 
Atheromatous  abscess,  294 
Atrophy  of  muscles,  causes  and  treatment  of, 
1.97 

Axillary  aneurysm,  incision  for  "old  opera- 
tion "  in,  336 

artery,  aneurysm  of,  336 
ligature  of,  337 

Ballance  and  Edmunds's  "stay-knot,"  307 
Bandages  in  varicose  veins,  289,  291 
Barvvell's  spring,  41 

Golding  Bird's  modification  of,  40 
Biceps  dislocation  of  long  hea  I  of,  240 

rupture  of  long  head  of,  237 
Bifid  ringer,  3 

Blisters,  causes  and  treatment  of,  141 
in  chronic  neuritis,  261 

dry  crepitating  teno-syno\ '•ti-, 
Blood-letting  in  acute  neuritis,  264 
Boils,  pathology  and  treatment,  144 
Bone-changes  in  flat  foot,  36 
in  talipes  equinus,  55 

equino-varus,  76 
valgus,  73 
Boots  in  acute  flat  foot,  40,  43 

after  excision  of  astragalus,  65 
in  talipes  equino-varus,  93 

valgus,  73 
after  tenotomy  of  tendo  Achillis,  61 
Boracic  ointment  in  blisters,  142 
Bow  legs  (see  Tibia  and  fibula,  curved),  94 
treatment,  94 
general,  94 
local,  96 

in  advanced  stages  96,  99 

early  stages,  96 
cuneifoim  osteotomy  of  tibia, 
100 

electricity  in,  97 
manipulations  in,  97 
operation  for,  99 
osteotomy,  linear,  100 
splints  in,  96 

Gooch's,  101 
Syme's  horse-shoe,  9S 
Brachial  artery,  ligature  of,  339 
plexus,  compression  of,  243 
Brasdor's  (or  Wardrop's)  operation,  304,  310 
Bubo,  chancrous,  182 
gonorrhceal,  1S2 
simple,  182 
Bunion,  15 
causes,  16 
spring,  18 

treatment,  operative,  19 

excision  of  great  toe  joint,  21 
osteotomy  of  neck  of  first  metatarsal, 
21 

removal  of  enlarged  portion  of  first 

metatarsal,  19 
results  of  operation,  21 
silicate  bandage  in,  20 
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Bunion 

treatment 

splint  after  removal  of  bone,  20 
where  suppuration  has  occurred,  22 
Bursa,  excision  of  deltoid,  196 

incision  and  drainage  of  a,  194 

pre-patellar,  excision  of,  193 

psoas,  treatment  of,  195 

puncture  and  injection  of  a,  194 

over  great  trochanter,  treatment  of,  195 
Bursas,  affections  of,  191 

bursitis,  191 

dangers  of  septic  infection  of,  191 
in  connection  with  talipes  equino-varus, 
77 

syphilis,  196 
tuberculosis,  195 
tumours,  196 
wounds,  191 
Bursitis,  acute,  191 

causes  and  treatment  of,  192 
chronic,  causes  and  pathology  of,  192 
treatment,  193 

palliative,  194 
radical,  193 
syphilitic,  196 

Calcaneus,  talipes,  67 

treatment,  68 
Calcium  chloride  in  aneurysm,  303 
Callosities,  causes  and  treatment,  142 

in  metatarsalgia,  23 

talipes  equino-varus,  77 
Callus,  treatment  of  a  nerve  involved  in,  245 
Cancer  of  lymphatic  vessels,  179 
Cancerous  tumours  of  the  skin,  163 
Carbolic  fomentations  in  acute  lymphangitis, 
176 

Carbuncle,  definition  of,  146 
causes  and  prognosis,  147 
treatment,  general,  147 
local,  148 

excision,  148 

incision  and  scraping,  148 

without  scraping,  149 
iodoform  in,  149 
sulphur  in,  149 
Carcinoma  of  lymphatic  glands,  188 
Carotid,  common,  aneurysm  of,  325 

ligature  of,  above  omo-hyoid,  320 
below  omo-hyoid,  327 
in  thoracic  aneurysm,  317 
external,  aneurysm  of,  330 

ligature  of,  330 
internal,  aneurysm  of,  331 
ligature  of,  329 
Carte's  tourniquet  for  femoral  artery,  353 
Catgut  for  ligature  of  arteries,  307 
Cautery  in  treatment  of  anthrax,  150,  151 
Cavernous  angiomata  of  muscles,  212 
Celluloid  shields  in  treatment  of  boils,  145 
Chancrous  bubo,  symptoms,  182 

treatment,  183 
Charcot's  disease  as  cause  of  genu  valgum,  103 
Chloride  of  calcium  in  aneurysm,  303 

of  zinc  in  treatment  of  rodent  ulcer,  164 
Chronic  adenitis,  181 
arteritis,  294 


Chronic 

bursitis,  causes  and  pathology,  192 

treatment,  193 

palliative,  194 
radical,  193 
flat  foot,  36,  40 
treatment,  40 

after-treatment  in  advanced  cases,  42 

in  anaemic  patients,  40 

where  there  is  much  deformity,  40 

duration  of,  40 

most  severe  cases,  42 

very  advanced  cases,  42 
lymphangitis,  177 
myositis,  209 
neuritis,  261 

phlebitis,  treatment  of,  2S0 
teno-synovitis,  symptoms,  217 
treatment,  218 
Cicatrices  as  cause  of  club-foot,  46 
Cicatricial  contraction  as  cause  of  talipes 
equino-varus,  76 

form  of  club-foot,  amputation  in,  52 
Cicatrix,  dilatation  of,  in  false  aneurysm,  296 
treatment  of  nerves  involved  in  a,  244, 246 
Circulation,  collateral  after  ligature  of  exter- 
nal iliac,  350 

condition  of,  after  ligature  of  superficial 

femoral,  356 
obstruction  to,  as  cause  of  varicose  veins, 
284 

Circumscribed  femoral  aneurysm,  351 
Cirsoid  aneurysm,  316 
Clothing  for  ricketty  children,  95 
Club  foot  {see  talipes) 
causes,  45 
definition,  45 
individual  forms,  54 
pathological  changes,  45,  46,^48 
treatment,  general  indications,  47 
varieties,  45 

acquired  cases,  46 

treatment  of,  general  indica- 
tions in,  47,  51 
cicatricial,  52 
paralytic,  52 
spastic,  52 
congenital,  45,  47 

treatment  of,  general  indica- 
tions in,  47 
individual  forms,  54 

talipes  calcaneus,  67 

equino-varus,  75 
equinus,  54 
valgus,  73 
varus,  75 

Cocaine  in  acute  neuritis,  260 
Codeine  in  carbuncle,  147 
Cod  liver  oil  in  rickets,  96 
Colchicum  in  gouty  phlebitis,  281 
Cold,  as  a  cause  of  neuritis,  257 

in  chronic  phlebitis,  280 
Common  carotid  artery,  aneurysm  of,  325 
aneurysm  at  bifurcation  of,  329 
compression  of,  326 
ligature  of,  320,  327,  330 
above  omo-hyoid,  320 
distal,  327,  330 
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Common  carotid  artery 
ligature  of 

below  omo-hyoid,  327 
proximal,  327 
femoral  artery,  ligature  of,  354 
iliac  artery,  ligature  of,  345 
Compression  of  abdominal  aorta,  317 
in  true  aneurysm,  304,  31 1 
of  nerves,  242 

treatment,  246 
in  aneurysm  of  external  iliac,  343 
femoral  aneurysm,  351,  353 
popliteal  aneurysm,  359 
Congenital  club  foot,  45,  47 
causes,  45 

treatment,  general  considerations  in,  47 

correction  of  position,  49 

douching,  50 

duration,  48 

exercises,  50 

galvanic  current,  50 

manipulations,  48 

massage,  50 

operation,  51 

splints  in,  49 

various  stages,  48  ■ 
Contraction,  Dupuytren's,  26 
Contractions  of  fascia;,  189 
of  fingers,  25 

afier  burns,  32 
Contusion  of  muscles,  198 
of  nails,  167 
nerves,  247 
Convulsive  tic,  270 
Corns,  143 

Corrigan's  cautery  in  chronic  neuritis,  261 
Counter-irritation  in  chronic  bursitis,  194 
neuritis,  26 1 

Coxa  vara,'  1 19 

Crepitating  teno-synovitis,  213 
Crutch  palsy,  243 

Cuneiform  osteotomy,  in  bunion,  21 
in  hallux  valgus,  21 
of  the  tibia,  100 
tarsectomy,  91 

after  treatment  of  wound  in,  93 
splint  after,  93 
suture  of  incisions  in,  92 
Thomas's  wrench  in,  91 
Curved  tibia  and  fibula,  94 
Cysts,  dermoid,  162 
of  muscles,  211 
sebaceous,  160 

Deformities 
bow-legs,  94 
bunion,  15 
club-foot,  45 

congenital  dislocation  of  the  hip,  129 
contractions  of  the  fingers,  25,  32 
coxa  vara,  1 19 

curvature  of  the  neck  of  the  femur,  1 19 
curved  tibia  and  fibula,  94 
Dupuytren's  contraction,  26 
femur,  curvature  of  neck  of,  1 19 
flat  foot,  35 
genu  recurvation,  117 
valgum,  103 


Deformities 

genu  varum,  1 1 5 
hallux  flexus-  22 

rigidus,  22 

valgus,  15 
hammer  toe,  1 1 

hip,  congenital  dislocation  of,  129 
metatarsalgia,  23 
Morton's  disease,  23 
superfluous  digits,  I 
talipes,  45 

tibia  and  fibula,  curved,  94 
Deltoid  bursa,  removal  of,  196 
Dermoid  cysts,  162 
Diabetes  as  cause  of  carbuncle,  147 
Didot's  operation  for  webbed  fingers,  S 
Dietetic  treatment  of  true  aneurysm,  303 

rickets,  94,  96 
Diffuse  aneurysm.  301 
treatment,  316 
aneurysmal  hematoma,  296 
treatment,  297 
Digital  compression  of  common  carotid,  326 

femoral,  351 
Digitalis  in  chronic  phlebitis,  280 
Digitated  socks  in  hallux  valgus,  17 
Digits,  superfluous,  I 

webbed,  4 
Dislocation  of  hip,  congenital,  129 

of  tendons,  237 
Dissecting  aneurysm,  301 
Distal  ligature  in  aneurysm  of  common  caro- 
tid, 330 

in  aneurysm  of  thoracic  aorta,  317 
Dor-alis  pedis,  ligature  of,  367 
Douching  in  club  foot,  50 

talipes  valgus,  73 
Drugs,  in  true  aneurysm,  303 
chronic  neuritis,  262 
curvature  of  neck  of  femur,  127 
rickets,  96 
"  Drunkard's  palsy,"  242 
Dupuytren's  contraction,  pathology,  26,  189 
treatment,  27 

after-treatment,  2S 
choice  of  operation  in,  32 
open  operations  in,  30 
subcutaneous  division  of  fascia,  29 
superheated  aii  treatment  in,  29 
tenotomy,  results  of,  32 

Ear-ring  perforation  in  webbed  fingers,  6 
Eczema  as  complication  of  varicose  veins,  285 
Elastic  bandages  and  stockings  for  varicose 

veins,  292 
Electricity  for  atrophy  of  muscles,  198 
in  local  treatment  of  bow-leg,  97 
talipes  calcaneus,  68 
Electrolysis  in  treatment  of  cirsoid  aneurysm, 
3i6 

Elephantiasis,  15S 
End-arteritis  obliterans,  294 
Endo-phlebitis,  27S 
Epithelioma  of  the  skin,  165 
Equino-varus,  treatment  of  talipes,  77 
Equinus,  talipes  [see  Talipes),  54 
Eucaine  in  acute  neuritis,  261 
Exalgine  in  acute  neuritis,  261 
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Excision  of  astragalus  in  equinus,  64 

head  of  astragalus  in  flat  foot,  44 
phalanxinhammertoe,  14 
palmar    fascia    in  Dupuytren's 

contraction,  30 
wedge  from  neck  of  femur  in  coxa 
vara,  127 

tarsus  in  flat  foot,  44 
talipes,  66,  91 
Exercises  in  acute  flat  foot,  38 
in  congenital  club-foot,  50 

congenital  dislocation  of  the  hip,  137 
metatarsalgia.  24 
talipes  equinus,  56 
after  tenotomy  of  tendo  Achillis,  61 
in  varicose  veins,  290 
External  iliac  artery,  aneurysm  of,  343 
Extra-peritoneal  ligature  of  iliac  arteries,  344, 
347 

Face,  treatment  of  sebaceous  cysts  of  the, 
161 

False  aneurysm,  295,  296 
Fasciae,  affections  of,  189 
Femoral  aneurysm,  350 

treatment  by  compression,  351 
ligature,  354 
of  diffuse  (mptured),  357 
artery,  common,  compression  of,  digital, 
351 

instrumental,  353 
ligature  of,  354 
superficial,  compression  of,  352 

ligature  of,  in  Scarpa's  triangle, 
355 

in  Hunter's  canal,  359 
vein,   treatment  of  wound  of,  during 
ligation  of  artery,  357 
Femur,  changes  in  genu  valgum,  104 
curvatures  of,  neck  of,  causes,  119 
pathological  changes,  120 
symptoms,  121 
treatment,  122 
division  of  in  genu  varum,  116 
Femur  and  tibia,  osteotomy  of,  in  genu  valgum, 

Fibromata  of  fasciae,  190 

of  the  skin,  162 
Fibula,  curved,  94 

division  of  in  bow  legs,  99 
Finger,  bifid,  treatment  of,  3 
Fingers,  contractions  of,  25 
after  burns,  32 
webbed,  4 

Didot's  operation,  8 
ear-ring  perforation  method,  6 
V-shaped  flap  method,  7 
treatment  where  bones  are  united,  10 
varieties,  5 
Fingers  and  toes,  deformities  of,  I 
Fixation  in  acute  flat  foot,  37 

and    pressure    in    tuberculous  teno- 
synovitis, 223 
Flat  foot,  causes,  35 

changes  in  bones  in,  36 
as  an  accompaniment  of  genu  valgum,  104 
nature  and  seat  of  pain  in,  36 
pathological  changes  in,  35 


Flat  foot 

treatment  of,  36 

astragalus,  removal  of  head  of,  42, 44 
astragalo-scaphoid   joint,  excision 

of,  42 
Barwell's  splint  in,  40 
elastic  traction  in,  40 
forcible  manipulations  in,  42 
Ogston's  operation,  42 
Stokes'  operation,  44 
tarsectomy,  44 
tenotomy  in,  42 
Thomas's  wrench  in,  42 
varieties  of,  35,  36 
acute,  35 

acute  gonorrhceal,  37 
chronic,  36,  40 
Flexile  collodion  in  boils,  145 
Flexor  longus  digitorum,  tenotomy  of,  82 
Fomentations,  boracic  in  boils,  146 
in  carbuncle,  148 

gonorrhceal  flat  foot,  37 
neuritis,  260 

plastic  teno-synovitis,  215 
warm,  in  chronic  phlebitis,  280 
Food  in  carbuncle,  147 

rickets,  94 
Foot,  aneurysms  of  the,  363 

hygiene  of  the,  169 
Force  employed  in  nerve  stretching,  263 
Foreign   bodies,   introduction   of,    in  true 
aneurysm,  304,  314 
under  nails,  168 
neuritis,  as  cause  of,  257 
Fracture  as  cause  of  compression  of  nerves, 
243 

union  of  muscles  with,  206 
Fusiform  aneurysm,  302 
treatment,  315 

Galvanism  in  chronic  neuritis,  261 
in  congenital  club  foot,  50 

neuralgia,  269 
for  improving  nutrition  of  nerves,  245 
in  talipes  equino-varus,  79 
valgus,  73 

Galvano-puncture  in  thoracic  aneurysm,  317 

in  true  aneurysm,  304,  313 
Ganglion,  224 

excision  of,  225 

Gasserian,  removal  of,  270 

rupture  of,  224 

spinal,  removal  of,  265 

treatment  of  recurrent,  225 
Gangrene  after  ligature  of  an  artery,  309 

of  superficial  femoral,  356 

as  result  of  chronic  arteritis,  295 
Gasserian  ganglion,  removal  of,  270 
Genu  recurvatum,  causes  and  treatment  of, 
117 

Genu  valgum,  causes,  103 
curve,  situation  of,  104 
definition  of,  103 
femur,  changes  in,  104 
flat  foot  as  an  accompaniment  of,  104 
spontaneous,  103 
tibia,  changes  in,  104 
treatment  of,  104 
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Genu  valgum 
treatment 

general,  104 
local,  105 

malleoli,  distance  between  as 

regards,  105,  106,  108 
manipulations  in,  105 
massage  in,  105 
mechanical,  duration  of,  107 
operations,  indications  for,  108 
orthoprcdic  apparatus,  115 
osteotomy,  109 

after-treatment,  113 
apparatus  after,  1 14 
Macewen's,  109 
Ogston's,  109 
from  outer  side  of  femur, 

1 12 
of  tibia,  113 
of  tibia  and  femur,  113 
splints  in,  106 
Gooch's,  1 1 3 
Thomas's  hip,  105 
walking  apparatus,  107 
walking,  restriction  in,  105 
Genu  varum,  causes  and  definition  of,  1 1 5 
treatment,  1 15 

bandages,  1 16 
operation,  1 16 
splints  in,  115 
Gluteal  aneurysm,  363 

artery,  ligature  of,  363 
Glycerinum  belladonna;'  in  phlebitis,  280 
Gonorrhcea,  as  cause  of  lymphangitis,  177 
Gonorrhceal  bubo,  treatment  of,  182 

flat  foot,  treatment  of,  37 
Gooch's  splint  afteroperationon  bow-legs,  101 
in  genu  valgum,  1 13 
varum,  1 16 
sub-trochanteric  division  of  femur,  125 
Gouty  phlebitis,  280 
Grafting  of  tendons,  251 
Gummata,  scrofulous,  157 

Hematoma,  diffuse  aneurysmal,  296 
Hemorrhage  after  ligature  of  an  artery,  308 
into  a  muscle,  198,  199 
in  wounds  of  veins,  275,  277 
Hallux  flexus,  22 
rigidus,  22 
valgus,  15 

treatment  of,  16 
early  stage,  16 
severe  cases,  19 
suppurative  cases,  22 
Hammer  toe,  causes,  1 1 

pathological  changes  in,  12 
treatment  of,  12 

after-treatment,  15 
appliances  in,  12 
ligaments,  division  of,  12 
phalanx,  excision  of  head  of  first,  14 
severe  cases,  13 
tenotomy  in,  12,  13 
T-shaped  splint  in,  13 
varieties  of,  1 1 
Hemiplegia  from  ligature  of  common  carotid, 
328 


Heredity  as  cause  of  varicose  veins,  284 
Hernia  of  muscles,  207 
Hip,  congenital  dislocation,  pathology,  129 
treatment,  130 

after  reduction,  137 

apparatus  for,  130 

bilateral  cases,  137 

in  early  infancy,  131 

extension,  130 

Lane's  method,  139 

Lorenz's  non-operative  method,  130, 

operative  method,  137 
results  of,  138 
manipulations  in,  131,  138,  140 
massage  in,  131,  137 
reduction  of,  in  early  life,  130,  140 

walking  after,  137 
summary,  140 
Horsley's  aseptic  wax  in  h;emorrhage  from 
veins,  227 

treatment  for  hairy  moles,  163 
Ilunterian  operation,  304,  305,  309,  310 
Hydatid  cysts  of  muscles,  21 1 
Hygiene  of  the  foot,  169 
Hygienic  rules  for  ricketty  children,  95/96 
Hygroma  of  the  wrist,  operation  for,  219 
Hyperplastic  myositis,  treatment  of  acute,  208 
Hypertrophic  lupus,  153 
Hypertrophy  of  the  nails,  167 
Hypo-phosphites,  syrup  of,  in  treatment  of 
rickets,  96 

Iliac  artery,  aneurysm  of  external,  343 
ligature  of,  343,  344 

extra-peritoneal  method,  344,  347 
trans-peritoneal  method,  344 
ligature  of  internal,  364 
Implanation  of  tendons,  232 
Incisions  in  boils,  146 

chronic  bursitis,  194 
cuneiform  tarsectomy,  91 
excision  of  astragalus,  64 
Phelps'  operation,  89 
India-rubber  bandage  for  varicose  veins,  291 
Infantile  paralysis  as  cause  of  genu  valgum, 
103,  115 

as  cause  of  talipes  equino- varus,  75 
Inflammatory  affections  of  muscles,  207 
Inguinal  aneurysm,  350 
Injection  in  chronic  bursitis,  194 
Injuries  of  the  nails,  167 
tendons,  226 
Injury  as  a  cause  of  talipes  equino-varus, 
76 

Innominate  artery,  aneurysm  of,  319 
ligature  of,  332 
distal,  319 
material  for,  333 
Internal  carotid  artery,  aneurysm  of,  331 
ligature  of,  329 
iliac  artery,  ligature  of,  364 
pudic  artery,  ligature  of,  365 
Iodide  of  potassium  in  aneurysm,  303 
Iodine  in  gonorrhceal  flat  foot,  37 
Iodoform  in  carbuncle,  149 
Iron  in  carbuncle,  147 
aneurysm,  303 
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Joint  disease  as  cause  of  club  foot,  46 
as  cause  of  talipes  equino-varus,  76 

Kangaroo  tendon  for  ligature  of  arteries, 
307 

Keloid,  treatment  of,  166 
Knee,  excision  of,  as  cause  of  genu  valgum,  103 
treatment  of  genu  valgum  after,  115 
Knock-knee,  103 

Kraske's  excision  of  wedge  from  neck  of 
femur,  127 

Laminae,  methods  of  removing,  267 
Lane's  operation  for  congenital  dislocation  of 
hip,  139 

Leeches  in  gonorrhosal  flat  foot,  37 
Leg,  aneurysms  of  the,  363 
Ligamentum  patella;,  ruptured,  treatment  by 
position,  235 
suture  of,  235 
Ligaments,  division  of,  in  congenital  club 
foot,  51 

in  cuneiform  tarsectomy,  91 
excision  of  astragalus,  65 
talipes  equino-varus,  83 
talipes  equinus,  65 
shortening  of,  in  club  foot,  46 
Ligature  of  anterior  tibial  artery,  366 
axillary,  first  part,  337 

old  operation,  336 
third  part,  337 
brachial  artery,  339 

of  carotid,  common,  aboveomo-hyoid,  320 
below  omo-hyoid,  327 
external,  331 
internal,  329 
dorsalis  pedis  artery,  367 
femoral  artery,  common,  354 

superficial,  355,  359 
old  operation,  357 
gluteal  artery,  363 
iliac  arteries,  344,  347,  364 
internal  pudic  artery,  365 
innominate  artery,  332 
obturator  artery,  365 
peroneal  artery,  367 
popliteal  artery,  360 
posterior  tibial  aitery,  367 
radial  artery,  340 
subclavian  artery,  first  part,  334 
third  part,  322 

ulnar  artery,  343 
veins,  276 

vertebral  artery,  334 
Lipomata  of  muscles,  212 
Lister's  abdominal  tourniquet,  318 

in  iliac  aneurysm,  343 
Lorenz's   non-operative  treatment  of  con- 
genital dislocation  of  the  hip,  130,  131 
operative  treatment  of  congenital  dis- 
location of  hip,  137,  138 
Lupus  anatomicus,  152 
treatment,  153 
exedens,  153 

treatment,  cauterization  in,  156 
excision  in,  155 
hypertrophicus,  153 

excision  in,  155 


Lupus  anatomicus 

non-exedens,  153 

treatment,  excision,  154 
Unna's  plasters,  154 
"  Lupus  vorax,"  153 

treatment,  157 
Lymphadenocele,  treatment  of,  179 
Lymphadenoma,  188 
Lymphangiectasis,  178 
Lymphangioma,  179 
Lymphangiomata  of  the  skin,  163 
Lymphangitis,  acute,  174 
treatment,  175 

constitutional,  176 
curative,  175 
local,  176 
prophylactic,  175 
varieties  of,  175 
chronic,  177 

causes  and  treatment,  177 
Lymphatic  glands,  affections  of,  180 
inflammatory,  180 

acute  adenitis,  180 
chronic  adenitis,  181 
tuberculous  adenitis,  185 
veneral  adenitis,  182 
tumours,  primary  and  secondary,  188 
wounds,  180 
varix,  treatment  of,  178 
vessels,  affections  of,  173 
cancer  of,  179 

inflammatory  affections,  174 
tumours  of,  179 
wounds  of,  173 
thoracic  duct,  173 
Lymphonhagia,  173 

treatment  of,  178 
Lymphscrotum,  178 

Mace  wen's  treatment  for  aneurysm,  314 
needles  in  thoracic  aneurysm,  317 
osteotomy  in  genu  valgum,  109 

points  requiring  special  attention  in, 
112 

Manipulations  in  atrophy  of  muscles,  198 
in  bow-leg,  97 

congenital  club-foot,  48 

congenital  dislocation  of  the  hip,  131, 

138,  140 
genu  valgum,  105 
talipes  equino-varus,  77,  78 
talipes  valgus,  73 
Martin's  india-rubber  bandage,  291 
Massage,  for  atrophy  of  muscles,  197 
in  bow-leg,  97 

chronic  neuritis,  261 
congenital  club-foot,  50 

dislocation  of  the  hip,  131 
genu  valgum,  105 
gonorrhceal  flat  foot,  37 
metatarsalgia,  24 
paralysed  muscle,  for  improving  nutrition 
of,  245 

after  phlebitis  and  thrombosis,  283 
in  talipes  equino-varus,  79 
valgus,  73 
teno-synovitis,  acute  serous,  216 
plastic,  215 
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Massage  in  varicose  veins,  290 
Median  nerve,  operation  for  exposure  of,  271 
Mercurial  ointment  in  dry  crepitating  teno- 
synovitis, 214 
Metatarsal,  removal  of,  in  metatarsalgia,  25 
Metatarsalgia,  causes  and  treatment,  23 
Mickulicz's  researches  in  pathology  of  genu 

valgum,  104 
Moles,  treatment  of,  163 
Molluscum  fibrosum,  treatment  of,  162 
Morphine  in  acute  neuritis,  261 
Morton's  disease,  causes  and  treatment,  23 
Muscles,  affections  of,  197 
atrophy  of,  197 
changes  in,  in  neuritis,  258 
contusion  of,  198 
cysts  of,  211 
haemorrhage  into,  198 
hernia  of,  207 
hydatid  cysts  of,  211 
inflammatory  affections  of,  207 
acute  myositis,  207 
chronic  myositis,  209 
lengthening  of,  206 
new  growths,  2 1 2 
paralysis  of,  massage  in,  245 
rupture  of,  201 

treatment,  202 

long-standing  cases,  204 
non-operative,  203 
operative,  202 
plantaris,  203 
quadriceps  extensor,  204 
recent  cases,  202 
rectus  abdominis,  204 

femoris,  205 
suture  in,  202 
syphilis  of,  2 1 1 
traumatic  affections  of,  19S 
tuberculosis  of,  210 
union  of,  with  fractures,  206 
wounds  of,  199 
Musculo-spiral  nerve,  compression  of,  243 

operation  for  exposure  of,  272 
Myositis,  acute  circumscribed,  207 
acute  hyperplastic,  208 
suppurative,  208 
as  cause  of  club-foot,  46 
chronic,  209 
ossifying,  209 
sclerosing,  209 
Myxomata  of  bursa?,  196 
of  muscles,  2 1 2 

Nails,  affections  of,  167 
hypertrophy,  167 
inflammatory  affections,  168 
ingrowing  toe  nail,  168 
onychia,  168 
injuries,  167 

foreign  bodies  under,  168 
tumours,  172 
changes  in,  in  neuritis,  25S 
Nitrate  of  silver  for  marking  out  varicose 

veins,  287 
Nerve-grafting,  255 
Nerve-implantation,  255 
Nerve  roots,  excision  of  posterior,  265 


Nerves,  affections  of,  242 

injuries,  242 

neuralgia,  269 

neuritis,  257 

tumours,  270 
asepsis  in  divided,  250 
changes  in,  after  division,  249 

when  union  takes  place,  249 
complete  division  of,  250 
compression  of,  242 

terminal  ends  of,  243 
contusion  of,  247 
excision  of  bone  for  union  of,  255 
injuries  of,  242 

nutrition,  means  of  improving,  245 

partial  division  of,  250 

plastic  operations  on,  253 

restoration  of  function  in,  249 

rupture  of,  247 

tumours  fo,  270 

wounds  of,  248 
Nerve  stretching,  253 

in  chronic  neuritis,  262 

effects  of,  264 
Nerve  suture,  250 

by  bridging  and  enclosure  in  bone  tube, 

254 

results  of,  256 
Nerve  trunks,  compression  of,  242 
treatment  of,  244 

operations  for  exposure  in  lower  ex- 
tremity, 273 
operations  for  exposure  in  upper 

extremity,  271 
prophylactic,  244 
Neuralgia,  269 

diagnosis  from  neuritis,  259 
symptoms  of,  269 
treatment,  medical,  269 
operative,  270 
Neurectomy,  247 

in  chronic  neuritis,  265 
neuralgia,  270 
Neuritis,  257 

causes,  local  and  general,  257 
diagnosis  from  neuralgia,  259 
pathological  changes  in,  258 
treatment,  259 

acupuncture,  267 
asepsis  of  wound,  259 
indications  for  various  methods,  268 
operative  interference  in  chronic, 262 
prophylactic,  259 
removal  of  cause,  259 
varieties  of,  257 
Neuromata,  270 

Neurotomy  in  chronic  neuritis,  264 
Nodules,  rheumatic,  190 

Oblique  osteotomy  of  tibia,  1 16 
Obturator  artery,  ligature  of,  365 
CEdema,  after  phlebitis,  treatment,  283 

in  varicose  veins,  285 

wounds  of  lymphatic  vessels,  173 
Ogston's  operation  for  flat  foot,  42 

for  genu  valgum,  109 
"  Old  operation  "  in  axillary  aneurysm,  336 

for  circumscribed  femoral  aneurysm,  357 
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' '  Old  operation  " 

for  diffuse  femoral  aneurysm,  358 
gluteal  aneurysm,  364 
popliteal  aneurysm,  359,  361 
Onychia,  168 

acute  traumatic,  168 

ingrowing  toe  nail,  158 

maligna,  171 

peri -ungual,  171 

syphilitic,  171 

tuberculous,  171 

ungual,  171 
Opium  in  carbuncle,  147 

chronic  phlebitis,  280 
aneurysm,  303 
Ossifying  myositis,  209 
Osteitis  deformans  as  cause  of  bow-leg,  94 
Os  calcis,  eversion  of,  in  equino-varus,  93 
Osteo-arthritis  as  cause  of  genu  valgum,  103 
Osteo-malacia  as  cause  of  bow-legs,  94 
Osteo-plastic  operations  in  equino-varus,  91 
Osteotomy  for  bow-legs,  100 

in  genu  valgum,  109 
genu  varum,  1 16 

Macewen's,  109 
Ostitis  as  a  cause  of  club-foot,  47 

Paddington    Green   Children's  Hospital 

dietary  for  ricketty  children,  94 
Palmar  fascia,  Dupuytren's  contraction  of,  189 
Palsy,  crutch,  243 
drunkards,  242 
"  Saturday  night,"  242 
Paralytic  club-foot,  46 

Passive  movement  in  plastic  teno-synovitis, 

Peri-arteritis,  treatment  of,  295 

Peri-lymphangitis,  175 

Peripheral  neuritis,  257 

Peri-phlebitis,  278 

Peri-ungual  onychia,  171 

Peroneal  artery,  ligature  of,  367 

Peronei  tendons,  division  of,  in  talipes,  74 

Peroneus  longus  tendon,  dislocation  of,  237 

operation  for  replacement  of,  238 
Pes  cavus,  45 
rhelps'  operation,  89 
Phenacetin  in  acute  neuritis,  261 
Phlebitis  and  thrombosis,  278 

causes  and  pathological  changes,  278 

as  a  complication  of  varicose  veins,  285 

gouty,  281 

post-typhoid,  282 

rheumatic,  282 

symptoms,  279 

treatment,  279 

acute  septic,  280 
chronic,  280 

cedema  resulting  from,  283 
Phleboliths,  279 

Plantar  fascia,  contraction  of,  in  equinus,  55 
division  of,  82 

in  talipes  equinus,  62,  64 
rupture  of,  189 
Plantaris,  treatment  of  rupture  of,  203 
Plaster  of  Paris  in  rupture  of  plantar  fascia, 
189 

in  talipes  equino-varus,  70,  85,  86 


Plasters,  Unna's  salicylic  and  creosote,  154. 
Plastic  operations  in  acquired  club-foot,  52 
on  nerves,  253 

tendo  Achillis,  69 
Plastic  teno-synovitis,  214 
Popliteal  aneurysm,  treatment  of,  358 
amputation  in,  361 
excision  of  sac  in,  362 
Hunterian  operation  for,  310 
old  operation  for,  359,  361 
proximal  ligature  in,  359,  361 
artery,  ligature  of,  360 
nerve,  internal,  exposure  of,  273 
external,  exposure  of,  273 
Posterior  tibial  artery,  ligature  of,  367 
Post-typhoid  phlebitis,  282 
Pre-patellar  bursa,  excision  of,  193 
Primary  nerve  suture,  251 
Proximal  compression  of  abdominal  aorta,  319 

ligature  of  common  carotid,  327 
Psoas  abscess,  211 

bursa,  treatment  of,  195 
Psoitis,  acute,  208 

Pudic  artery,  ligature  of  internal,  365 

Pustule,  malignant,  150 

Pyoemia,  risk  of,  in  acute  arteritis,  294 

Quadriceps  extensor  muscle,  treatment  of 
ruptured,  204 

Radial  artery,  ligature  of,  340,  341 
Reconstruction  of  tendons,  232 
Rectus  abdominis,  treatment  of  rupture  of, 
204 

femoris,  treatment  of  rupture  of,  205 
Rest,  in  chronic  bursitis,  194 
phlebitis,  280 
dry  crepitating  teno-synovitis,  214 
Rheumatic  nodules,  treatment  of,  190 
phlebitis,  treatment  of,  282 
Rice  bodies,  in  tuberculous  bursse,  195 

teno-synovitis,  219 
Rickets  as  cause  of  bow-leg,  94 

as  cause  of  curvature  of  the  neck  of  the 

femur,  119 
in  connection  with  club-foot,  47 
as  cause  of  genu  valgum,  104 
varum,  115 
clothing  for  patients  with,  95 
dietetic  treatment  for,  94,  96 
drugs  in  treatment  of,  96 
hygienic  treatment  of,  95,  96. 
Paddington  Green  Hospital  dietary,  94 
"  Rachitis  adolescentium,"  1 19 
"  Rider's  bone,"  210 
Rodent  ulcer,  163 

Rupture  of  artery  as  cause  of  aneurysm,  296 
of  fascire,  189 
muscles,  201 
nerves,  247 
tendons,  233 

Sac,  excision  of,  in  aneurysm,  310 

in  popliteal  aneurysm,  362 
drainage  of  in  chronic  teno-synovitis,  218 
opening  of  in  chronic  teno-synovitis,  218 
in  false  aneurysm,  297 
varicose  aneurysm,  299 
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Sac 

puncture  and  injection  of  in  chronic  teno- 
synovitis, 219 
suppuration  of,  as  cause  of  spontaneous 
cure  of  aneurysm,  301 
Sacculated  aneurysm,  302 

treatment  of,  15 
Salicylic  collodion  in  callosities,  142 

in  corns,  143 
Saphena,  removal  of,  in  varicose  veins,  286 
Saphenous  nerve,  internal,  exposure  of,  274 
Sarcomata,  of  bursre,  196 
of  fasciae,  190 

lymphatic  glands,  iSS 
muscles,  212 
the  skin,  163 
"  Saturday  night  "  palsy,  242 
Sayre's  apparatus  for  equinus,  60 

equino-varus,  80,  85 
Scalp,  treatment  of  sebaceous  cysts  of,  160 
Scarification  of  a  true  aneurysm,  315 
Scarpa's  shoe,  79,  86,  88 
Sciatic  nerve,  stretching,  263,  273 
Sclerosing  myositis,  209 
Scrofulous  gummata,  treatment  of,  157 
Sebaceous  cysts,  180 
Secondary  hemorrhage  from  a  vein,  27S 

nerve  suture,  252 
Senn's  method  of  uniting  arteries,  293 
Septic  infection  of  bursre,  dangers  of,  191 
Signorini's  tourniquet  for  femoral,  353 
Silicate  bandage  in  hallux  flexus,  23 
valgus,  20 
Silk  for  ligature  of  arteries,  307 
Skin,  angiomata  of,  163 
diseases  of,  141 
rodent  ulcer  of,  163 
tumours  of,  160 

epitheliomata,  165 
lymphangiomata,  163 
sarcomata,  163 
and  subcutaneous  tissues,  affectionsof,  141 
anthrax,  150 
blisters,  141 
callosities,  142 
corns,  143 
elephantiasis,  158 
inflammatory,  144 

abscess,  multiple  acute,  144 
boils,  144 
carbuncle,  146 
keloid,  166 

malignant  pustule,  150 
tuberculosis,  1 5 1 

gummata,  scrofulous,  1 57 
lupus  anatomicus,  152 
tuberculous  lupus,  153 
ulcers,  151 
warts,  152 

tumours,  160 

cancerous,  163 
dermoid  cysts,  160 
fibromata,  162 
sebaceous  cysts,  160 
Skin-grafting,  in  Didot's  operation,  9 
in  Dupuytren's  contraction.  31 
Phelps'  operation,  S9 
ulcers  and  burns,  52 


Spastic  contraction  as  cause  of  club-foot,  46 
paraplegia  as  cause  of  equino-varus,  75 
Spinal  canal,  opening  of,  in  laminectomy,  266 
Spiral  silk  elastic  stocking,  292 
Splints,  in  acute  serous  teno-synovitis,  216 
in  after-treatment  of  bifid  finger,  4 
bow-legs,  duration  of  use  of,  99 
congenital  club-foot,  49,  51 
after  cuneiform  tarsectomy,  93 
in  curved  tibia  and  fibula,  96,  97,  101 
after  Didot's  operation,  9 
after  operation  in  Dupuytren's  contrac- 
tion, 2S 
for  genu  recurvatum,  117 
in  genu  valgum,  106 
genu  varum,  1 1 5 
hammer  toe,  15 
hallux  valgus.  1 7 
Phelp's  operation,  S9 
talipes  calcaneus,  68 
varicose  veins,  after  excision  of,  288 
Spurious  valgus,  35 

Stockings,  elastic,  for  varicose  veins,  292 

spiral  silk,  292 
Stokes's  operation  for  flat  foot,  44 
Sub-acute  phlebitis,  treatment  of,  280 
Subclavian  artery,  aneurysm  of,  331 

left,  ligature  of,  in  aneurysm  of  thoracic 

aorta,  317 
ligature  of  first  part,  334 
of  third  part,  322 

in  axillary  aneurysm,  336 
difficulties  and  dangers  in,  324 
Subcutaneous  division  of  fascia  in  Dupuytren's 
contraction,  27 

tissues,  diseases  of  the,  141 
Sub-trochanteric  division  of  the  femur,  124 
Sub-ungual  exostoses,  172 
Sulphur  in  carbuncle,  149 
Sulphuric  acid  in  rodent  ulcer  of  the  skin,  164 
Superficial  femoial,  ligature  of,  335,  359 
Superfluous  digits,  I 

Superheated  air  treatment  in  Dupuytren's 

contraction,  29 
Suppuration  in  bunion,  treatment  of,  22 
Suppurating  corns,  143 
Suppurative  bursitis,  treatment  of,  192 
myositis,  208 
teno-synovitis,  216 
Suture,  of  incision  in  cuneiform  tarsectomy, 
92 

of  muscles,  199 
nerves,  250,  252 
tendons,  227,  229 
veins,  276 

Syme's  amputation  in  talipes  equino-varus,  90 

horse-shoe  splint  for  bow-legs,  9S 
Syndesmotomy,  84 
Syphilis,  as  cause  of  bow-legs,  94 

of  chronic  lymphangitis,  177 
of  muscles,  21 1 
Syphilitic  adenitis,  184 
bursitis,  196 
onychia,  171 
teno-synovitis,  224 

Talipes  {see  Club-foot) 
causes,  45 
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Talipes 

definition,  45 

pathological  changes  in,  45,  46,  48 
treatment  of,  general  indications  in,  47 
varieties  of,  45 

calcaneo-valgus,  45 
calcaneus,  67 

definition  of,  45,  67 
treatment  of,  68 

faradic  current  in,  68 
splint  in,  68 

tendo     Achillis,  plastic 
operations  on,  69 

transplantation  of,  71 
walking  apparatus  in,  68 
cavus  in  connection  with  equinus,  55 
equino-valgus,  45,  75 
equino-varus,  45,  75 
causes  of,  75 

obstacles  to  reduction  in  severe 

cases,  88 
pathological  changes  in,  75 
stages  in  rectification  of,  81 
structures  which  oppose  reposition 

of  foot,  81 
treatment  of,  75,  77 

amputation,  question  of,  90 
boots  in,  93 

correction  of  equinus,  85 
cuneiform  tarsectomy  in,  91 
division  of  flex.  long,  digit,  82 
plantar  fascia,  82 
tendo  Achillis,  86,93 
tibialis  tendons,  82 
duration  of,  87 
eversion  of  os  calcis,  93 
galvanic  current  in,  79,  85 
manipulations  in,  77,  78 
massage  in,  79 
operation,  indications  for,  90 
osteo-plastic  operations  in,  91 
Phelps'  operation  in,  89 
plaster  of  Paris  in,  79,  85,  86 
Sayre's  apparatus  in,  80,  85 
Scarpa's  shoe  in,  79,  86 
severe  cases,  88 
Syme's  amputation  in,  90 
syndesmotomy  in,  84 
tarsectomy,  cuneiform,  91 
tarsus,  resection  of,  90 
Thomas's  wrench  in,  84 
when  deformity  can  be  re- 
duced by  manipulation,  77 
equinus,  causes,  54 
changes  in,  55 
definition  of,  45,  54 
degrees  of,  54 
treatment  of,  55 

first  group  of  cases,  56 
exercises  in,  56 
division  of  tendo  Achillis 
in,  56 

accidents  during,  58 
after  treatment  of,  59 
boot  for  use  after,  61 
exercise  after,  61 
Sayre's  apparatus 
after,  60 


Talipes 

equinus 

treatment  of 

second  group  of  cases,  62 
third  group  of  cases,  64 
amputation  in,  66 
astragalus,  excision  of,  64 
boot  in  after-treatment 
of,  65 
partial  resection  of,  65 
tarsus,  excision  of  wedge 
of,  66 

after-treatment,  67 
valgus,  definition,  45,  73 

pathological  changes,  73 
treatment,  73 

advanced  cases,  74 
apparatus  in,  73 
bones  of  leg,  division  of,  75 
boots  in,  73 
douching  in,  73 
galvanic  current  in,  73 
manipulations  in,  73 
massage  in,  73 

peronei  tendons,  division  of,  74 
Whitman's  springs  in,  73 
varus,  definition  and  treatment,  45,  75 
Tallerman  apparatus  in  acute  neuritis,  260 

Dupuytren's  contrac- 
tion, 29 
Tarsectomy,  cuneiform,  91 

after-treatment  of  wound  in,  93 
splint  after,  93 
suture  of  incisions  in,  92 
Thomas's  wrench  in,  91 
Tarsus,  changes  in  ligaments  of,  in  equino- 
varus,  76 

removal  of  wedge  from,  in  flat  foot,  44 
talipes  equinus,  66 
equino-varus,  90 
Tendo  Achillis,  treatment  after  section  of,  71 
exposure  of,  70 
oblique  section  of,  70 
plastic  operations  on,  69 
ruptured,  apparatus  for,  234 

operation  for  uniting,  234 
shortening  of,  in  talipes  calcaneus,  69 

stitching  after,  71 
tenotomy  of,  boot  after,  61 

Sayre's  apparatus  after,  60 
in  talipes  equino-varus,  86,  88,  93 
talipes  equinus,  56 
accidents  during,  58 
after-treatment,  59 
exercise  after,  61 
transplantation  of,  indications  for,  72 
~|_-shaped  section  of,  in  talipes  calcaneus, 
71 

Tendons,  affections,  226 

dislocation  of  peroneus  longus,  237 
division  of,  226 

in  Phelps'  operation,  89 
talipes  equino-varus,  77 
exposure  of  divided  ends  of,  227,  229 
grafting  of,  241 
lengthening  of,  230 
old  injuries  to,  treatment  of,  229 
recent  injuries  to,  treatment  of,  226 
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Tendons 

reconstruction  of,  232 
rupture  of,  233 
suture  of,  227,  229 
transplantation  of,  232 
traumatic  affections,  226 
Tendon  sheaths,  affections  of,  213 
ganglion,  224 
inflammatory,  213 
new  growths,  224 
excision  of,  in  tuberculous  teno-synovitis, 
221 

Teno-synovitis,  acute,  2 1 3 
acute  serous,  216 
chronic,  217 

treatment  of,  218 
dry  crepitating,  213 

treatment  of,  214 
plastic,  214 

treatment  of,  215 
suppurative,  216 
syphilitic,  224 
tuberculous,  219 

after-treatment,  222 
villous,  219 
Tenotomy,  in  acquired  club-foot,  52 
in  advanced  flat  foot,  42 
hammer  toe,  12,  13 
talipes  equino-varus,  S2 
Thomas's  hip  splint  in  genu  valgum,  106 
wrench  in  cuneiform  tarsectomy,  91 
in  advanced  flat  foot,  42 
talipes  equino-varus,  84 
Thoiacic  aorta,  aneurysm  of,  317 

duct,  wound  of,  173 
Thrombosis  and  phlebitis  {see  phlebitis),  278 
Tibia,  changes  in  genu  valgum,  104 
curved,  94 

division  of  for  genu  varum,  116 
genu  valgum,  113 
removal  of  wedge  from,  in  bow-legs,  100 
Tibia  and  fibula,  curved,  94 
treatment,  94 
general,  95 
local,  96 

acute  anterior  curvature,  97 
advanced  stages,  96 
early  stages,  96 
electricity  in,  97 
manipulation  in,  97 
marked  curvature,  cases  of,  99 
massage  in,  97 
operation  for,  99 

after-treatment,  101 
choice  of,  100 
osteotomy,  100 
results  of  early  treatment,  96 
splints  in,  96 

duration  of  use  of,  99 
Gooch's,  101 
Syme's  horse-shoe,  98 
Tibialis  anticus  tendon,  division  of,  82 
posticus  tendon,  division  of,  82 
Tibial  artery,  anterior,  ligature  of,  366 

posterior,  ligature  of,  367 
Tissues,  subcutaneous,  diseases  of  the,  141 
Toe-nail,  ingrowing,  168 
Toe-post  in  hallux  valgus,  17 


Toes  and  fingers,  deformities  of,  1 
Tourniquet  in  excision  of  veins,  288 

application  of,  to  femoral  artery,  353 

Carte's,  353 

Lister's  abdominal,  318 

Signorini's,  353 
Trans-peritoneal  ligature  of  iliac  arteries,  344 
Transplantation  of  tendons,  232 
Traumatic  aneurysm,  296 

compression  of  nerves,  gradual,  243 
rapid,  242 

Trigeminal  neuralgia,  removal  of  Gasserian 

ganglion  in,  270 
Trochanter,  position  of,  in  curvature  of  neck 
of  femur,  120 

treatment  of  bursa  over,  195 
Trophic  eruptions  in  neuritis,  258 
True  aneurysm,  cases  of,  300 

medical  treatment  of,  302 
mode  of  formation  of,  300 
spontaneous  cure  of  a,  381 
symptoms  and  treatment,  302 
varieties  of,  301,  302 
T-shaped  splint  for  hammer-toe,  13 
Tuberculosis  of  bursae,  195 
of  muscles,  210 

skin  and  subcutaneous  tissues,  1 5 1 
lupus  anatomicus,  152 
scrofulous  gummata,  157 
tuberculous  lupus,  153 
tuberculous  ulcers,  151 
warts,  152 
Tuberculous  adenitis,  pathology,  185 
symptoms,  1S5 
treatment,  185 
after-treatment,  188 
excision  of  glands,  186 
scraping,  187 

where  an  abscess  is  present,  187 
peri-adenitis  is  absent,  185 
peri-adenitis  is  present,  186 
a  sinus  is  present,  187 
lupus,  153 

lupus  exedens,  1 5 } 

non-exedens,  153 
lymphangitis,  177 
onychia,  171 
teno-synovitis,  219 

with  "  rice  bodies,"  219 
without  "  rice  bodies,"  221 
ulcers,  causes,  151 

treatment  of,  152 
warts,  152 

Tufnell's  method  of  treating  aneurysm,  302 
Tumour,  painful  subcutaneous,  163 
Tumours,  of  bursa;,  196 

of  lymphatic  glands,  188 
vessels,  179 
muscles,  212 
the  nails,  172 
nerves,  270 
skin,  angiomata,  163 
cancerous,  163 
dermoid  cysts,  162 
epitheliomata,  165 
fibromata,  162 
lvmphangiomata,  163 
rodent  ulcer,  163 
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Tumours 

of  the  skin 

sarcomata,  163 
sebaceous  cysts,  160 

Ulceration  of  skin  in  varicose  veins,  285 
Ulcers  of  the  skin,  tuberculous,  151 
Ulnar  artery,  ligature  of,  343 

nerve,  operation  for  exposure  of,  272 
Ungual  onychia,  treatment  of,  171 
Unna's  salicylic  and  creosote  plasters,  1 54 

Valgus,  spurious,  35 

talipes,  (see  Talipes),  73 
Valsalva's  method  of  treating  aneurysm,  303 
Varicocele,  283 
Varicose  aneurysm,  298 
veins,  causes,  283 

complications,  285 
pathological  changes,  284 
treatment,  285 

in  both  legs,  289 
cause,  removal  of,  290 
congestion,  relief  of,  290 
excision    and  after-treatment, 

288,  289 
palliative,  290 
indications  for,  286 
varieties  of,  284 
Varix,  283 

aneurysmal,  298 
Varus,  talipes  (see  Talipes) 
Veins,  affections  of,  275 

inflammatory,  278 
entry  of  air  into,  277 
excision  of,  286 


Veins 

ligature  of,  276 
wounds  of,  275 

complications  of,  278 
haemorrhage,  arrest  of,  275 

secondary,  278 
suture  of,  276 
varicose,  283 
Venereal  adenitis,  182 
Vertebral  artery,  ligature  of  the,  334 
Villous  teno-synovitis,  219 
V-shaped  flap  in  webbed  fingers,  7 

operation  for  Dupuytren's  contraction,  31 

Walking  apparatus  in  genu  valgum,  107 

in  talipes  calcaneus,  68 
Wardrop's  operation,  304,  310 
Warts,  tuberculous,  152 
Webbed  fingers,  4 
treatment,  5 

Didot's  operation,  8 
ear-ring  perforation,  6 
V-shaped  flap,  7 
where  bones  are  united,  10 
where  web  is  broad,  5 
where  web  is  narrow,  7 
Whitman's  spring,  in  acute  flat  foot,  39,  43 
in  hallux  flexus,  22 
metasarsalgia,  24 
talipes  valgus,  73 
Wounds,  as  causes  of  neurities,  257 
of  arteries,  293 
bursre,  19 1 

lymphatic  vessels,  173 
thoracic  duct,  173 
muscles,  199 
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LUFF.  TEXT -BOOK  OF  FORENSIC  MEDICINE  AND 
TOXICOLOGY.  By  ARTHUR  P.  LUFF,  M.D.,  B.Sc.  (Lond.), 
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the  University  of  London  ;  External  Examiner  in  Forensic  Medicine  in  the 
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Medical  School.    With  125  Illustrations.    Crown  8vo,  3.?.  6d. 


NEWMAN.  ON  THE  DISEASES  OF  THE  KIDNEY 
AMENABLE  TO  SURGICAL  TREATMENT.  Lectures  to 
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Vol.  II.,  Part  II.     MYOLOGY  —  ANGEIOLOGY.     By  G.  D. 
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Part   II. — hi  the  Press. 
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WEICHSELBAUM.  THE  ELEMENTS  OF  PATHOLOGICAL 
HISTOLOGY,  with  Special  Reference  to  Practical  Methods. 
By  Dr.  ANTON  WEICHSELBAUM,  Professor  of  Pathology  in  the 
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PIDGE,  Ph.D.,  B.Sc.  (Lond. ),  late  Professor  of  Chemistry  and  Physics  in 
the  University  College  of  Wales,  Aberystwyth.  New  Edition.  Revised  by 
H.  Lloyd-Snape,  Ph.D.,  D.Sc.  (Lond.),  Professor  of  Chemistry  in  the  Uni- 
versity College  of  Wales,  Aberystwyth.  With  a  Coloured  Table  of  Spectra 
and  66  Woodcuts.    Crown  8vo,  Ss.  6d. 


LARDEN.     ELECTRICITY   FOR   PUBLIC    SCHOOLS  AND 

COLLEGES.  With  numerous  Questions  and  Examples  with  Answers, 
and  214  Illustrations  and  Diagrams.  By  W.  LARDEN,  M.A.  Crown  8vo,  6s. 


LINDLEY  AND  MOORE.    THE  TREASURY  OF  BOTANY, 
OR    POPULAR    DICTIONARY   OF    THE  VEGETABLE 

KINGDOM  :  with  which  is  incorporated  a  Glossary  of  Botanical  Terms. 
Edited  by  J.  LINDLEY,  M.D.,  F.R.S.,  and  T.  MOORE,  F.L.S.  With 
20  Steel  Plates,  and  numerous  Woodcuts.    2  Parts,  fcp.  8vo,  price  12s. 


LOWELL.  MARS.  By  PERCIVAL  LO WELL,  Fellow  American  Academy, 
Member  Royal  Asiatic  Society,  Great  Britain  and  Ireland,  &c.  With  24 
Plates.    8vo,  12*.  6d. 

*  *  The  book  is  written  in  a  style  suitable  for  the  general  reader,  and  the 
most  recent  speculations  as  to  the  planet  being  inhabited,  the  possible  canals, 
oases,  &c,  are  discussed. 
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MARTIN.     NAVIGATION   AND    NAUTICAL  ASTRONOMY. 

Compiled  by  Staff-Commander  W.  R.  MARTIN,  R.N.,  Instructor  in 
Surveying,  Navigation,  and  Compass  Adjustment  ;  Lecturer  on  Meteorology 
at  the  Royal  Naval  College,  Greenwich.  Sanctioned  for  use  in  the  Royal 
Navy  by  the  Lords  Commissioners  of  the  Admiralty.    Royal  8vo,  lSs. 


MENDELEEFF.     THE  PRINCIPLES  OF  CHEMISTRY.  By 

D.  MENDELEEFF.  Translated  from  the  Russian  (Sixth  Edition)  by 
GEORGE  KAMENSKY,  A.R.S.M.  of  the  Imperial  Mint,  St.  Petersburg, 
and  Edited  by  T.  A.  LAWSON,  B.Sc,  Ph.D.,  Fellow  of  the  Institute  of 
Chemistry.    With  96  Diagrams  and  Illustrations.    2  Vols.  8vo,  36*. 


MEYER.     OUTLINES     OF     THEORETICAL  CHEMISTRY. 

By  LOTHAR  MEYER,  Professor  of  Chemistry  in  the  University  of  Tiibin- 
gen.  Translated  by  Professors  P.  PHILLIPS  BEDSON,  D.Sc,  and  W. 
CARLETON  WILLIAMS,  B.Sc.    Svo,  gs. 


MEYER.     THE   KINETIC   THEORY   OF   GASES.  Elementary 

Treatise,  with  Mathematical  Appendices.  By  Dr.  OSKAR  EMIL  MEYER, 
Professor  of  Physics  at  the  University  of  Breslau.  Second  Revised  Edition. 
Translated  by  ROBERT  E.  BAYNES,  M.A.,  Student  of  Christ  Church, 
Oxford,  and  Dr.  Lee's  Reader  in  Physics.    Svo,  15.C  net. 


MORGAN.  ANIMAL  BIOLOGY.  An  Elementary  Text-Book.  By 
C.  LLOYD  MORGAN,  Principal  of  University  College,  Bristol.  With 
numerous  Illustrations.    Crown  8vo,  8.r.  6</. 

OSTWALD.  SOLUTIONS.  By  W.  OSTWALD,  Professor  of  Chemistry 
in  the  University  of  Leipzig.  Being  the  Fourth  Book,  with  some  additions, 
of  the  Second  Edition  of  Ostwald's  "  Lehrbuch  der  Allgemeinen  Chemie." 
Translated  by  M.  M.  PATTISON  MUIR,  Professor  of  Gonville  and  Caius 
College,  Cambridge.    Svo,  10s.  6d. 


PROCTOR. —  WORKS  by  RICHARD  A.  PROCTOR. 


LIGHT  SCIENCE  FOR 
LEISURE  HOURS  ;  Familiar 
Essays  on  Scientific  Subjects, 
Natural  Phenomena,  &c.  Vol.  I., 
Crown  8vo,  y.  6d. 

THE  ORBS  AROUND  US  ;  a 
Series  of  Essays  on  the  Moon  and 
Planets,    Meteors,    and  Comets. 


With  Chart  and  Diagrams.  Crown 
Svo,  3.r.  6d. 

OTHER  WORLDS  THAN 
OURS  ;  The  Plurality  of  Worlds 
Studied  under  the  Light  of  Recent 
Scientific  Researches.  With  14 
Illustrations.     Crown  8vo.  3.?.  6d. 
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THE  MOON  ;  her  Motions,  As- 
pects, Scenery,  and  Physical 
Condition.  With  Plates,  Charts, 
Woodcuts,  and  Lunar  Photo- 
graphs.   Crown  8vo,  3s.  6d. 

LARGER  STAR  ATLAS  for 
the  Library,  in  12  Circular  Maps, 
with  Introduction  and  2  Index 
Pages.  Folio,  15.J.,  or  Maps 
only,  izs.  6d. 

NEW  STAR  ATLAS  for  the 
Library,  the  School,  and  the  Ob- 
servatory, in  12  Circular  Maps 
(with  2  Index  Plates).  Crown 
8vo,  $s. 

OTHER  SUNS  THAN  OURS  : 
a  Series  of  Essays  on  Suns — Old, 
Young,  and  Dead  With  other 
Science  Gleanings,  Two  Essays 
on  Whist,  and  Correspondence 
with  Sir  John  Herschel.  With 
9  Star-Maps  and  Diagrams. 
Crown  8vo,  2s-  dd. 

HALF-HOURS  WITH  THE 
TELESCOPE  :  a  Popular  Guide 
to  the  Use  of  the  Telescope  as  a 
Means  of  Amusement  and  Instruc- 
tion. With  7  Plates.  Fcap.  8vo, 
2s.  6d. 

THE  SOUTHERN  SKIES: 
a  Plain  and  Easy  Cuide  to  the 
Constellations  of  the  Southern 
Hemisphere.  Showing  in  12 
Maps  the  position  of  the  principal 
Star-Groups  night  after  night 
throughout  the  year.  With  an 
Introduction  and  a  separate  Ex- 
planation of  each  Map.  True  for 
every  Year.    4to,  $s. 

MYTHS  AND  MARVELS  OF 
ASTRONOMY.  Crown  Svo, 
3J.  6d. 


HALF-HOURS  WITH  THE 
STARS  :  a  Plain  and  Easy  Guide 
to  the  Knowledge  of  the  Con- 
stellations. Showing  in  12  Maps 
the  position  of  the  principal  Star- 
Groups  night  after  night  through- 
out the  Year.  With  Introduction 
and  a  separate  Explanation  of 
each  Map.  True  for  every  Year. 
4to,  2s- 

THE  STARS  IN  THEIR  SEA- 
SONS. An  Easy  Guide  to  a 
Knowledge  of  the  Star  Groups,  in 
12  Large  Maps.    Imperial  8vo,  5^. 

OUR  PLACE  AMONG  IN- 
FINITIES :  a  Series  of  Essays 
contrasting  our  Little  Abode  in 
Space  and  Time  with  the  Infini- 
ties around  Us.  Crown  8vo,  y.  6d. 

ROUGH  WAYS  MADE 
SMOOTH.  Familiar  Essays 
on  Scientific  Subjects.  Crown 
8vo,  3J-.  6d. 

THE  EXPANSE  of  HEAVEN. 
Essays  on  the  Wonders  of  the 
Firmament.    Crown  Svo,  3*.  6d. 

PLEASANT  WAYS  IN 
SCIENCE.    Crown  Svo,  3*.  6d. 

NATURE  STUDIES.  By 
Grant  Allen,  A.  Wilson, 
T.  Foster,  E.  Clodd,  and  R.A. 
Proctor.    Crown  8vo,  3s.  6d. 

LEISURE  READINGS.  By  E. 
Clodd,  A.  Wilson,  T.  Foster, 
A.  C.  Runyard,  and  R.  A. 
Proctor.    Crown  8vo,  3.1.  6d. 

STRENGTH:  How  to  get  Strong 
and  keep  Strong,  with  Chapters 
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lustrations.   Crown  Svo,  is. 
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REYNOLDS.  EXPERIMENTAL  CHEMISTRY  for  Junior  Students. 
By  J.  EMERSON  REYNOLDS,  M.D.,  F.R.S.,  Professor  of  Chemistry,  Univ. 
of  Dublin.    Fcp.  8vo,  with  numerous  Woodcuts. 

Part  I. — Introductory,  is.  6d.     Part  III. — Metals  and  Allied  Bodies,  6d. 
Part  II. — Non-Metals,  2s.  6J.     Part  IV. — Chemistry  of  Carbon  Compounds,  4s. 

ROMANES. —  WORKS  by  GEORGE  JOHN   ROMANES,  M.A., 

LL.D.,  F.K.S. 

DARWIN,  AND  AFIER  DARWIN  :  an  Exposition  on  the  Darwinian 
Theory,  and  a  Discussion  on  Post-Darwinian  Questions.  Part  I.  The  Dar- 
winian Theory.  With  Portrait  of  Darwin  and  125  Illustrations.  Crown  Svo, 
10s.  6d.  Part  II.  Post-Darwinian  Questions  :  Heredity  and  Utility. 
With  Portrait  of  the  Author  and  5  Illustrations.  Crown  8vo,  10s.  6d. 
Part  III.  Post-Darwinian  Questions:  Isolation  and  Physiological 
Selection.    Crown  8vo,  $s. 

AN  EXAMINATION  OF  WE  IS  M  AN  N I S  M .    Crown  Svo,  6s. 

ESSAYS.  Edited  by  C.  LLOYD  MORGAN,  Principal  of  University  Col- 
lege, Bristol.    Crown  8vo,  6s. 

Contents  :  Primitive  Natural  History — The  Darwinian  Theory  of  Instinct 
— Man  and  Brute — Mind  in  Men  and  Animals — Origin  of  Human  Faculty — ■ 
Mental  Differences  between  Men  and  Women — What  is  the  Object  of  Life  ? 
—  Recreation — Hypnotism — Hydrophobia  and  the  Muzzling  Order. 


SLINGO  AND    BROOKER.    ELECTRICAL  ENGINEERING 
FOR   ELECTRIC-LIGHT    ARTISANS   AND  STUDENTS. 

(Embracing  those  branches  prescribed  in  the  Syllabus  issued  by  the  City  and 
Guilds  Technical  Institute.)  By  W.  SLINGO  and  A.  BROOKER.  With 
346  Illustrations.    Crown  Svo,  12s. 


SORAUER.  A  POPULAR  TREATISE  ON  THE  PHYSIOLOGY 

OF  PLANTS.  For  the  Use  of  Gardeners,  or  for  Students  of  Horticulture 
and  of  Agriculture.  By  Dr.  PAUL  SORAUER,  Director  of  the  Experimental 
Station  at  the  Royal  Pomological  Institute  in  Proskau  (Silesia).  Translated 
by  F.  E.  WEISS,  B.Sc,  F.L.S.,  Professor  of  Botany  at  the  Owens  College, 
Manchester.    With  33  Illustrations.    8vo,  9.?.  net. 


THORPE.  A  DICTIONARY  OF  APPLIED  CHEMISTRY. 
By  T.  E.  THORPE,  C.B.,  B.Sc.  (Vict.),  Ph.D.,  F.R.S.,  Treas.  C.S., 
Professor  of  Chemistry  in  the  Royal  College  of  Science,  London.  Assisted 
by  Eminent  Contributors.  To  be  published  in  3  vols.  Svo.  Vols.  I.  and  II. 
£2  2s.  each,  Vol.  III.  ^3  $s. 


TILDEN.  A  SHORT  HISTORY  OF  THE  PROGRESS  OF 
SCIENTIFIC  CHEMISTRY  IN  OUR  OWN  TIMES.  Bv 
WILLIAM  A.  TILDEN,  D.Sc.Lond  ,  D.Sc.Dab.,  F.R.S.,  Fellow  of  the 
University  of  London,  Professor  of  Chemistry  in  the  Royal  College  of  Science, 
London.    Crown  8vo,  $s.  net. 
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TUBEUF.     DISEASES    OF    PLANTS    DUE    TO  CRYPTO- 

GAMIC  PARASITES.  Translated  from  the  German  of  Dr.  CARL 
FREIHERR  VON  TUBEUF,  of  the  University  of  Munich,  by  WILLIAM 
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Crown  8vo,  12s. 

ESSAYS   ON   THE   FLOATING-MATTER   OF   THE  AIR 

in  relation  to  Putrefaction  and  Infection.  With  24  Woodcuts.  Crown  8vo, 
•js.  6d. 

LECTURES  ON  LIGHT,  delivered  in  America  in  1872  and  1873. 
With  57  Diagrams.    Crown  8vo,  5.. 
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THE  GLACIERS  OF  THE  ALPS  :  being  a  Narrative  of  Excursions 
and  Ascents.  An  Account  of  the  Origin  and  Phenomena  of  Glaciers,  and  an 
Exposition  of  the  Physical  Principles  to  which  they  are  related.  With 
61  Illustrations.    Crown  8vo,  6s.  6d.  net. 


WEBB.  CELESTIAL  OBJECTS  FOR  COMMON  TELESCOPES- 

By  the  Rev.  T.  W.  WEBB,  M.A..  F.R.A.S.,  Vicar  of  Hardwick,  Hereford- 
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